rao mete bates po annenanenen reek ne nant berate 


eteneennr—seneweornseterey aes 


ht a i ll a 
ia Hi} | i) 
Rai Ht | 

HH i Wh i) i 
o 


Al a | 

HK Hn it i 

a : v et i 

i i an 
i | 


Wii 
aH HT 
iT Hi 


noeneennerren ene saaren ana nenn ae ene ener TAT ee eer ne en Tenn eens aeeekl naeseeenoemenmanerennt 


i 


i Hi 


a 


HH 


i 


| i 
' / ii 


il 
He il 
1 i 
i] | | 


i 


: 
i | 


| 


“ 


« 


as, & : io A : 


f 


q 


NINTH ANNUAL REPORT 


OF THE 


STATE ENTOMOLOGIST 


MINNESOTA 


FOR THE YEAR 1904. 


THIRD ANNUAL REPORT OF F. L. WASHBURN. 


AGRICULTURAL EXPERIMENT STATION, 
ST. ANTHONY PARK, MINN. 
DECEMBER, 1904. 


LETTER OF TRANSMITTAL. 


STATE EXPERIMENT STATION. 


St. ANTHONY PaRK, Minn., Dec. I, 1904. 
His Excellency, S. R. Van Sant, St. Paul, Minn., 


DEAR Str: The fact that we have had little injury this year 
from the Hessian fly and the chinch bug need not fill our farmers 
with a feeling of security as regards these pests, and occasional 
grasshopper visitations, for with the crop conditions in Minnesota, 
we will undoubtedly always have the first two pests, and at times 
be troubled with grasshoppers. The Hessian fly has been heard 
from in a few counties, but there has been but little injury this 
year, and little or no injury from the chinch bug. I have occa- 
sionally received reports which would indicate the presence of the 
frit fly on wheat, though no specimens have ever been sent, and 
I have personally not met with the pest here. . 

We have been surprised by the introduction of the European 
willow and alder borer attacking our Carolina poplars, introduced 
in this country many years ago, and gradually working its way 
westward. This beetle is treated of on page 115. 

Your Entomologist has deemed it advisable to insert in this 
report a key to insects affecting the blackberry, raspberry, straw- 
berry, currant, gooseberry, grape and melon, for the use of mar- 
ket gardeners—this key being a continuation of the one published 
last year on insects affecting fruit trees. It is to be hoped it will 
be useful. In this connection I wish to call attention to the fact 
that reports of the State Entomologist are planned to form a 
series of references for farmers, fruit growers, market gardeners 
and others, and to be of special use should be preserved so that 
they can be referred to from time to time when conditions call 
for reference. I have aimed in this report, as in previous reports, 
to keep in mind the fact that these publications are for the use 
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of our farmers, and hence have given practical suggestions in a 
simple form, publishing my own experience as far as possible, or 
that of other workers who have met success in the same lines. 

During the past year the State Entomologist has delivered 
eleven lectures to farmers and others at Wrenshall, Starbuck, 
Battle Lake, Alexandria, New London, Madison, Willmar, Bran- 
don, Braham, Renville, Warren and elsewhere. ‘These lectures 
were free to citizens, costing only the expense of providing a place 
for the lecture. In almost every case the lecture was illustrated 
with lantern views, and we are especially well prepared, through 
the purchase of a fine lantern, to continue this work, which 
appears to be thoroughly appreciated, during the coming winter. 

A number of press notices have been mailed during the year; 
a special report upon the Flour Moth, conditions seeming to re- 
quire this, was issued on February 29th, and Press Bulletin No. 
19, dealing with the food habits of some of our common birds, 
was printed on May 14, 1904. It is the intention of a joint com- 
mittee from the Audubon Society, the State Horticultural Society 
and the Board of Education to place this bulletin in the hands of 
the teachers of our common schools, in order to inculcate in the 
young pupils an interest in birds, and a love for the useful species. 

From the first day of May to the first of December, this de- 
partment has written 1,076 letters, an average of about 154 a 
month. These letters were largely in answer to inquiries regard- 
ing insect pests. In addition many circulars and numerous postal 
card notices have been mailed. 

In allotting the printing of reports we have felt it incumbent 
upon us to place the business with a printing house where we are 
certain not only of reasonable prices, but also of excellence of 
work and material, and dispatch in the completion of the job, be- 
lieving it poor economy to have the work done by some house 
where protracted delays seem inevitable, where the material used 
is of an inferior grade, and the execution poor, although such 
house may offer the lowest bid. 

Believing that this office is established for the best good of 
the farmers, we have seen fit to include in this report a chapter 
dealing with gophers, field mice, rabbits, etc., which are always 
a menace to the farmer and the fruit grower. The need, too, 
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of more thorough knowledge regarding the food habits of our 
birds has prompted the Entomologist to include Press Bulletin 
No. 19. We have also included an article on the common Amer- 
ican toad, which is, without doubt, one of the most useful factors 
available for the farmer and gardener in keeping down injurious 
insect pests upon his place. The useful habits of this little 
animal are far too little known and appreciated, and instead of 
its being an object of aversion or persecution, its presence in our 
garden should be encouraged in every possible way. Since the 
publication of the special report upon the Mediterranean Flour 
Moth, further work has been done by the Entomologist with this 
destructive pest, and the report as revised is included herewith. 

Carrying out the plan outlined in last year’s report, we have 
inaugurated a campaign against the destructive leaf hopper, and 
results of the work are given in this volume. We have also found 
the Plum Curculio attacking apples, in some orchards causing a 
loss as high as ninety per cent of the crop, and, therefore, thts 
insect, which is commonly associated with the plum, has been 
discussed in connection with its work on apples. 

The Cottony Maple Scale has been extremely abundant and 
destructive this year, attacking our shade trees in the Twin Cities 
and the suburbs, and in various towns throughout the state, and 
in neighboring states. Directions are given herein for control- 
ling this pest. 

So many letters are received, asking for suggestions for com- 
bating certain common pests of the vegetable garden, such as 
cabbage maggots, cut worms, cabbage butterflies and the like, 
that the writer has thought it expedient to include herewith the 
latest remedies for these various pests which are so abundant 
everywhere. The Entomologist’s own experience in his flower 
garden has suggested to him also the advisability of placing in the 
report a short chapter of suggestions to those raising flowers, as 
to the best way to control certain insect pests, which are apt to 
be unwelcome visitors in the flower garden. 

Additions have been made to the museum collection of insects 
during the year, and as this letter is dictated we have just received 
two boxes of insects from Japan, sent by a friend there, who has 
had our wants in view even in the midst of other engrossing in- 
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terests. The entomologist has maintained a small apiary at the 
Station for experimental purposes. 

The director of the Experiment Station has been asked to 
allow the department a small orchard and garden space for ex- 
perimental purposes. The needs of my department in these par- 
ticulars are again emphasized. The department also needs an 
insectary, a small glass building resembling a greenhouse some- 
what, and costing, with heat and water connections, about $2,500, 
such as one finds at all well equipped experiment stations, where 
the life histories of Minnesota insect pests may be studied and 
remedies tested. It is to be hoped that relief from the .crowded 
condition in our rooms may be obtained before long, either by 
being given adequate quarters in the new general building, or by 
being allowed a modest building for the sole use of this depart- 
ment. Considerable time of the Entomologist and assistant in late 
fall and winter is taken up with teaching. A course in entomology 
for the graduating class of the Agricultural School is carried on 
between October and Christmas, and at the same time a course in 
economic and forest entomology for college students. In addition 
we lecture to a class of farmers in the short course on insect ene- 
mies of agriculture. 

The expense of printing the annual report of the state ento- 
mologist has been materially reduced since 1902, at which time 
the present incumbent was elected to the chair of entomology in 
the University by the board of regents. This is shown by a de- 
crease in: the printing bills, notwithstanding a very large increase 
in the mailing list. 

I wish to call attention to the reports from correspondents 
on page 121, as affording me means of keeping in touch with 
the insect conditions in various parts of the state during the 
summer months. I wish further to call your attention to the 
excellence of the illustrations in this report. We believe it will 
rank in this respect as equal to most of the reports from similar 
offices in this country, and as the superior of many. This is due 
largely to the effective efforts of a well qualified artist, and to the 
excellence of the photographs, made for the most part by our 
assistant, Mr. A. G. Ruggles, in whose hands we have left prac- 
tically the entire work of photography. I wish further to ac- 
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knowledge courtesies from various departments of the station, 
which were very generously offered to further this work; to 
various farmers, nurserymen and other citizens, who have done all 
they can help the Entomologist; to the Department of Agri- 
culture at Washington; to those few who have so generously 
responded in loaning me cuts or illustrations for use in this report, 
and to the loyalty and painstaking efforts of my office force. 
Acknowledgments are also due the Great Northern, Northern Pa- 
cific, Great Western, Minneapolis, St. Paul & Sault Ste. Marie, 
Minneapolis & St. Louis, Chicago, St. Paul, Minneapolis & Omaha 
and the Duluth & Iron Range Railroads for courtesies in the shape 
of transportation for the Entomologist and his assistant. The Art 
Engraving Company of St. Paul is to be congratulated on its fine 
work in connection with the photographs in this report. Finally, 
my dear sir, permit me to say in this, my last report to your 
Excellency, how much I have enjoyed the work under your 
administration, how proud I am of the opportunities afforded, of 
the appreciation of the work as shown by citizens of Minnesota, 
and of your kindly interest and helpfulness during the past three 
years. 
Most sincerely and respectfully yours, 
P.-L WASHBURN, 
State Entomologist. 
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THE MEDITERRANEAN FLOUR MOTH. 


INJURIOUS INSECTS OF 1904. 


BY F. L. WASHBURN, State Entomologist. 


AEE (EEE OS LANG ELEY. 


This pest, destined to be with us always in greater or less 
abundance, which was so troublesome last year, has hardly been 
heard from during the season just closed. An assistant found some 
July 21st on rye in Kandiyohi county, and rumors of its occurrence 
in Marshall, Morrison, Big Stone and Lac qui Parle counties reached 
us during the summer, but there has been practically no injury what- 
ever in Minnesota to wheat this year by this fly. Owing to its very 
general absence in localities infested last year, we have been unable 
to secure pupz (‘‘flaxseeds’’) in volunteer wheat, as we did last 
year, showing the occurence of an extra brood in this state. Two 
lots of volunteer wheat plants, from eight to ten inches high, were 
sent us in November; one lot from Marshall county and one from 
Big Stone county, in both of which counties the fly was thought to be 
present. Several hundred of these plants were carefully examined, 
but, contrary to last year’s experience, we found no puparia. 

Why this pest should have been so extremely abundant last year, 
causing losses variously estimated at from 10 per cent to 50 per cent 
and in a few cases 100 per cent, and so extremely scarce this year 
is easily accounted for. Several minute parasites, also insects, attack 
it, and as the fly became more abundant, naturally, from the practi- 
cally unlimited amount of food the numbers of the parasites increased, 
and finally became so large that the fly succumbed, and in the year 
following the one in which the flies and also their parasites were ex- 
ceedingly abundant, we see none. But this great reduction in the 
numbers of the Hessian Fly removes the food of the parasites, and 
consequently their numbers decrease also, and this gives the fly a 
new Start, its numbers increasing each year, if climatic conditions are 
favorable, until the culmination is reached in a year when great 
damage is done, owing to their excessive numbers. The following 
year, for the reasons given above, but few are seen. We will prob- 
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ably have a little trouble with them next summer, and still more the 
summer following. 


The life history, remedies and means of prevention of injury of 
this pest were fully discussed in the Entomologist’s report for 1903. 


EEE Re eee 


Oscims soror, Macq. 


Fig. 1.—Frit Fly: a, adult; b, larva sr maggot; c, puparium. Much enlarged. Lugger. 


This and the next described species are, without doubt, present 
in this state. ‘The writer has reason to believe, from various reports 
of certain injuries to wheat through unknown causes, that both are 
here in greater or less numbers, though he has not personally met 
with either one of them. 


The Frit Fly, subject of this sketch, is a very small two-winged 
insect, whose larva or maggot, b, is found in the stem of wheat just 
above the first or second joint. The larva when full grown encases 
itself in a brown covering, and then resembles somewhat the “flax- 
seed” of the Hessian Fly. In fact the life history of this pest, and the 
result of its work so closely resembles that of the Hessian Fly, partic- 
ularly in the “crinkling down” or falling over of the wheat, that being 
the first apparent evidence of its presence, that we suspect some of 


ae 
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its work is laid at the Hessian Fly’s door. Our illustration will give 
an idea of the appearance of the larva, puparium and imago or adult 
insect. 

The general remedies given for the Hessian fly will apply in the 
case of this pest. 


THE WHEAT STEM MAGGOT. 
Meromyza americana, Fitch. 


This insect was reported by Lugger as being abundant here in 


1896. In 1895 from 5 per cent to 10 per cent of the crop was ruined 


in some places, the maggots, according to Lugger, being common 
from the Red River Valley to the central part of Minnesota. From 
occasional reports of “white heads” or “bald heads” among the grain 
this year and last, the Entomologist has every reason to believe they 
are now with us. These “bald heads” in the wheat are seen when 
the heads are green, and it should not be difficult for a farmer to tell 
at once whether the pest is present. 

The adult fly is about 35 of an inch long, yellowish, with 
bronze colored eyes; the back is banded, the underside and legs green- 
ish. The larva cr maggot hatching from the whitish egg is pale 
green, a quarter of an inch long. The transformations are under- 
gone inside the stem. 


PEEsCHINCH BUG, 


The Chinch Bug has been conspicuous by its absence this year. 
Barring an occasional report of a few seen in various localities, no 
mention of this odorous pest has been made. In Kandiyohi county, 
on July 21st, we found it working inrye and wheat and in macaroni 
wheat. arly last fall in the Station grounds we found large numbers 
of dead Chinch Bugs, their demise evidently having been caused by 
attacks of a fungus, the growth of which was encouraged by the 
damp weather prevailing at that time. I believe the general preva- 
lence of this condition over the Chinch Bug area in Minnesota has 
been, in part at least; responsible for our immunity this year. They 
will be with us again. 

In October a report reached this office that a farmer near St. 
Peter was finding thousands of them on his place, and was killing 
all he could with kerosene. Inquiry from this office resulted in speci- 
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mens being sent, which proved to be not Chinch Bugs, but a species 
of bug belonging to the same family resembling the Chinch Bug some- 


Fig. 2.—Chinch Bug, long winged Fig. 3.—Trabezonotus nebulosus, 
form. Webster. Fab. Lugger. 


what, even having the same bed-buggy odor. This bug is a species 
of Trapezonotus, which feeds for the most part upon weeds, hence 
is not generally injurious. In some seasons it appears in enormous 
numbers, filling the minds of the farmers, who think they are the 
genuine article, with much alarm. We figure a Chinch Bug and a 
species of Trapezonotus side by side for comparison. Pictures of 
two other bugs sometimes mistaken for Chinch Bugs are also given, 


Fig. 4.—Lygeus turcicus, Fab. Lugger. Fig. 5.—Nysius angustatus, Uhler. From Riley. 


Fig. 4 illustrating Lygeus turcicus, and Fig. 5 showing Nysius an- 
gustatus. ‘The latter is frequently called “The False Chinch Bug” 
and at times is quite injurious. 

The life history of the Chinch Bug and methods of combating it 
have been fully discussed in our preceding Annual Reports. 
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THE MEDITERRANEAN FLOUR MOTH. 


Ephestia kuehmella, Zell. 


Millers have every reason to dread this insect, since it some- 
times completely stops the machinery of a flour mill, and when 
present always calls, sooner or later, for the expenditure of much 
effort and much money before a mill can be free from its depreda- 
tions. 

The fact that a mill is new is no safe-guard against contamina- 
tion from returned sacks or the introduction of eggs of the pest 
in second-hand machinery coming from an infested mill. Nor is 
a clean mill exempt for the same reason, though regular cleanings 
have much to do with checking its increase. 

In view of the lack of definite information-upon.this subject 
among many of our millers, who do not know the best means of 
fighting the moth, and.in consideration of the fact that it is a pest 
which may appear sooner or later in any flour mill, the Entomolo- 
gist has included here a chapter on the Flour Moth, fully illus- 
trated, giving its life history, habits, and chief sources of infection, 
the best remedies and means of prevention. 

My predecessor, Dr. Lugger, has never included this pest in 
any of his bulletins. In April, 1900, he printed in the Northwest- 
ern Miller a popular account of the insect, with illustrations. In 
this article he advised fumigation with bisulphide of carbon, a pro- 
cess which millers do not apparently find satisfactory. Since that 
time .considerable advance has been made in our knowledge of 
methods of control, which the present report aims to place before 
the millers of the Northwest. There have been some experiments 
on the part of the Entomologist bearing upon the effect upon the 
insect and its eggs of exposure to certain temperatures for a defi- 
nite length of time, upon the effect of liquid bisulphide of carbon, 
and of the gas, upon the eggs, and upon the effects upon the larve 
of exposure to a known volume of the gas of C. S: for a definite 
time. The colored plate, excellently true to life, was made under 
the writer’s direction, from actual specimens, as were the original 
photographs which appear here. The best remedial and prevent- 
ive measures have been obtained by interviews with practical 
millers, who have used said measures successfully, the writer 
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taking the liberty to make certain suggestions as the result of 
some personal observations and knowledge of the insect’s habits. 
It has seemed desirable also to append short descriptions of some 
other pests found in flour mills and granaries, most or all of which, 
when found in mills, are killed by the same treatment which has 
been found effectual against the flour moth. 


Description of Moth, Larva and Egg; Its Life History and 
Habits. 


This moth, named Ephestia kuehnieclla, by Professor Zeller in 
1879 in honor of Professor Kuhn of the University of Halle, Ger- 
many, is from 2/5 to 3/5 of an inch long, measuring from 3/5 of 
an inch to 1 inch from tip to tip of expanded wings. Its general 
color, when freshly emerged from pupa, is blackish gray, the front 


Fig. 6.—Mediterranean Flour Moth, three and three-fourths times enlarged. Original. 


wings being gray, spotted with black'scales, and irregular, angular 
black lines crossing the wing near the tips. A characteristic W 
shaped black line will be noted crossing the wing about half way 
between the tip and base; see colored plate. Fig. 1 on colored 
plate represents the moth enlarged three times; Fig. 2, the larva 
which produces the moth, also three times enlarged; Fig. 3, the 
pupa found in the cocoon, same enlargement; Fig. 4, the head 
and anterior segments of the larva to show details, enlarged six 
times; Fig. 5, the posterior segments to show details, enlarged 
six times; Fig. 6, the dorsal view of head and thoracic segments, 
showing details of shield, enlarged six times; Fig. 7, abdominal 
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foot, twelve. times enlarged, showing crown of hooks; Fig. 8, 
freshly made cocoon, formed in flour, showing larva within, three 
times enlarged; Fig. 9, one fore wing, showing venation, six 
times enlarged; Fig. 10, a hind wing, showing venation, six times 
enlarged; Fig. 11, a freshly laid egg, enlarged twenty-five times. 
The hind wings are thin, translucent and silvery. Both fore and 
hind wings are heavily fringed. All the above figures refer to the 
colored plate, not to the illustrations in text. 

The females are a little larger than the males, but the colora- 
tion of the wings of both sexes is alike. The females have a char- 
acteristic habit, upon emerging from the pupa, of remaining for 
hours with tip of abdomen and head raised above the level of the 
rest of the body; see Fig. 15 in the text. Egg laying, which lasts 
several days, takes place, as a rule, immediately after copulation, 
each female averaging about 200 eggs. These eggs may be placed 
anywhere, in cracks, in flour, in spouts, purifiers or other machin- 
ery, in sacks containing flour or meal, in any place, in fact, to 
which the moth has access. 


Fig. 7.—Larve of Mediterranean Flour Moth, four times enlarged. Original. 
The larva, sometimes called “the worm” (see colored plate, 


also Figs. 7 and 15 in the text), is about 1/25 of an inch when 
first hatched, from white to pink in color, with a reddish brown 
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head; a few very small hairs are scattered over the body. The 
larval life is about forty days, and when full grown it measures 
from 1/2 to 3/5 of an inch in length. The color becomes more 
pronouncedly pink than in the young larva. We have noted in 
the laboratory that individuals vary in color, some even appearing 
to have a greenish tint. There are six true legs near the anterior 
end of the body, and four pairs of rather long fleshy legs on the 
abdomen. With a lense one can see that each one of these abdom- 
inal legs is provided with a circle of small hooks at the end (Fig. 
7, colored plate). There is also a pair of so-called caudal legs at 
the extreme posterior end of the larva. 

Little blackish or brownish spots, each bearing one or two 
hairs, are formed over the body, three on a side in each segment. | 
At the anterior and posterior ends, the spots which are lower down 
on the side are larger and more conspicuous than the others. One 
spot on each side, just back of the head, is formed by an incom- 
plete ring, its circumference being broken toward the head. . A 
careful study of the colored plate (Figs. 4 and 5) will help one in 
recognizing these details. Just back of the head (see Fig. 6 of 
colored plate) is a conspicuous reddish brown plate or shield, 
divided into two parts by a middle pale line. 

The larva has a pernicious habit of secreting a silken thread 
wherever it goes. When traveling back and forth over a 
smooth surface this results in a sheet of silken tissue of consider- 
able strength, much like that seen in Fig. 6 in text, which illus- 
trates the work of the worms on a piece of bolting cloth covering 
a breding jar in our laboratory. When, however, the larve are 
crawling through flour or meal the result is, as many millers 
know to their cost, a mass of flour held together by countless 
threads, forming a webbing which clogs spouts, elevator legs and 
other machinery to such an extent frequently as to completely 
stop the work of the mill. (See Fig. ro in text.) 

This larva may find its way into a perfectly clean mill in returned 
sacks, unless said sacks are treated in some way before being placed in 
mill. Second-hand machinery from an infested mull may harbor larve 
or eggs. When full grown, which takes, as we have said, about 
forty days, the larva crawls about restlessly until it finds a place 
to spin its cocoon, about 1/2 inch long, within which it transforms 
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to a pupa (Fig. 8 of colored plate; see also b of Fig. 15). If this 
cocoon is spun in flour or meal it is matted with the fine par- 
ticles, as shown in the colored plate. (See also Fig. 9 in text of 
report.) The pupa is reddish brown, a little less than 1/2 inch 
long, and about 1/1o of an inch wide. The last segment of the 
body of the pupa is provided with a few short hairs. The length 
of the pupal stage within the cocoon is evidently from ten to 
twelve days. 

The time elapsing between laying of egg, hatching of same 
and transformation of larva into a pupa, and the emergence of the 
moth, is evidently between sixty and seventy days, or an average 
of nine weeks for one generation. 


Fig. 8.—Egg of Mediterranean Flour Moth, fifty times enlarged. Original. 


The egg, oval in shape, when first laid white and almost smooth, 
later becoming brownish and wrinkled, is just visible to the naked 
eye. The eggs hatch in nine or ten days. Two freshly laid eggs, 
measured in the laboratory, were each .6 millimeters long by 
.35 millimeters broad, or about 1/42 of an inch long by 1/63 of an 
inch broad. We figure one of these enlarged twenty-five times on 
colored plate (Fig. 11). Also same egg in text, Fig. 8, enlarged 
fifty times. 

Eggs, as well as larve, may be brought into a perfectly clean mill 
im imfested material, thus sowing the seed of trouble; sacks, bar- 
rels, and second-hand machinery from some infested mill being 
the chief SOUICES. 


One female which we had under observation in the laboratory 
at St. Anthony Park began egg laying February goth, continuing 
until and including February 14th, five days, laying during that 
period 247 eggs. Copulation lasts a long time and evidently one 
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female may mate with several males, laying eggs between the dif- 
ferent matings. 

As regards the food habits of this insect; rice flour is a dainty 
dish for the larve, as is flour made from buckwheat. Any infested 
mill which keeps flour in sacks before shipping may hear sooner 
or later from the consumer or retailer that “the flour is wormy.” 
This is caused by the female moth pushing her ovipositor through 
the sack and laying her eggs in the flour inside. Crackers, germea, 
rolled wheat, oatmeal and corn meal are all said to suffer. 

The moth is evidently a continuous breeder in warm localities, 
in warm mills for instance. It is a well known fact that cold re- 
tards and warmth hastens its development, millers sometimes tak- 
ing advantage of the first point to keep the pest in check. 


Fig. 9.—a, cocoon from below showing pupa through the thin silk attaching cocoon to some 
surface; b, same from above, enlarged.—Riley and Howard in Insect Life. 


Dr. Fletcher of Canada, says in connection with the outbreak 
there, that there are probably two normal broods, one in the spring, 
another in the autumn, but he thinks he raised as many as three 
distinct broods in a warm room during the winter. F. H. Chit- 
tenden, of Washington, claims that in the warmest weather in that 
locality the life cycle occupies only five weeks. 
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Preventive Measures. 


Cleanliness: 


Because a mill is clean or new is no reason why the moth can- 
not be introduced, if sacks containing eggs or larve, or second- 
hand machinery from an infested mill are allowed to enter. At 
the same time, scrupulous cleanliness has much to do with im- 
munity, for eggs and larve are dislodged by processes involved in 
the term, and not allowed to develop. Every mill, it would seem, 
should, and many do, have cleaners or sweepers, whose sole duty 


Fig. 10.—Flour matted together by web spun by larve, one-half natural size.—Lugger. 


it is to see that every floor and all machinery, purifiers, spouts and 
elevators are kept clean. Naturally such an employe or employes 
should have some knowledge of insects found in flouring mills. 


Fumigation House: 

The writer is convinced, from talking with millers who have 
had experience with this pest, that the chief source of contagion 
lies in receiving into the mill returned sacks, and also second-hand 
machinery from an infested mill, which may harbor the eggs or 
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larve. Some mills, in order to avoid infection, will not take back 
old sacks. If a milling company must do this such material should 
be thoroughly treated before being allowed in the mill. A fumigation 
house, or room, might be constructed, where sacks or machinery 
could be fumigated. If sacks have been in transit for more than 


nine days, and during that time free from all sources of contagion, 


Fig. 11.—Silk felt spun by larve in crawling across bolting cloth on top of breeding jar; 
showing also larve, pupa, cocoons, and moths somewhat reduced. Original. 


all eggs which may have been originally in the package have 
hatched, hence, one need not seek for a treatment which will kill 
them (the eggs), but only for such as will kill the worms which 
have hatched from the eggs. Carbon bisulphide is the best and 


safest fumigating material at our disposal, and could be well used 


INJURIOUS INSECTS OF 1904. 25 


in this instance. The gas generated by this liquid, when mixed: 
with air, 1s highly explosive, and no lighted match or lamp, or 
lighted cigar or pipe should be brought near it. As it is definitely 
known just how much of this liquid is required to create a “death 
atmosphere,” the cubical contents of this room, or better, house, 
should be accurately determined. From experiments tried with 
this gas by the writer, he would suggest one part of liquid for 
every one thousand parts of atmosphere. To determine, if pos- 
sible, whether this strength of gas would penetrate to the center 
of the bale in killing quantity, the Entomologist inclosed “worms,” 
pup, and moths in vials loosely stoppered with cotton. These 
vials were placed in a flour sack, which was tightly rolled up. This 
bundle was placed in a second flour sack, which in turn was tightly 
rolled, and the package placed in a burlap sack and rolled again. 
This compact bundle with the worms in the very center was then 
exposed for three days, in a tight iron box, to fumes of carbon bi- 
sulphide, one part of the liquid to 1,000 parts of atmosphere. This 
killed every “worm,” pupa and moth. The fumigation house or 
room must be absolutely tight to retain the gas. Vhe liquid should be 
placed in shallow trays, and the room closed for at least three days 
if the sacks are left in the bale. A longer time than that, under 
such conditions, would be highly desirable. If the worm cannot 
be reached in the bale by fumigation for three or five days with the 
above strength, millers should be willing to open up the bales. 
This involves extra handling, and means added expense, but might 
be an imperative necessity, for work not thoroughly done in this con- 
nection represents time and moncy thrown away. After fumigation 
the house or room should be thoroughly aired before allowing a 
light of any kind inside. 

The gas from bisulphide of carbon will sink through a mass of 
wheat in a large bin, and also through a chestful of woolen cloth- 
ing, if in each case the liquid 1s placed in shallow dishes on top of 
the wheat, or clothing. It is probable, therefore, that it will pene- 
trate a loose bale of sacks. Possibly heat alone might be profitably 
used in this connection. 


Belt Brushes: 


Cylindrical Metal Spouts: 

L. C. Schroeder of Olean, N. Y., has invented 
and patented a metal spout, shown in Fig. 12 
which is reported as giving satisfaction, since it 
presents a smooth surface within, and no corners, 
thus being a great improvement, as regards the 
flour moth, over the wooden spouts which afford 
such an excellent opportunity for the larve and the 
laying of eggs. It is claimed that the metal spouts 
cost less than those made of wood. This principle, 
for reasons which will at once be obvious to prac-° 
tical mill men, cannot well be applied to the ele- 
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vator legs, although it is said that the same party 
has patented a metal elevator leg. 


Since metal elevators cannot be economically 


Fig. 12—Adjusta- introduced into our mills as they are now con- 


ble metal spout. 


“From W. G. structed, an excellent device for keeping the wood- 


Johnson’s Re- 


port. en elevators clean, if we are to believe statements 
of those who have used them, consists of an elevator brush as 
shown in Fig. 13, constructed as follows: 


“To make the brush, take a piece 
of 1 1/2-inch plank of the same dimen- 
sions as the elevator cups, and fasten 
bristles to three sides. The side A 
is fastened to the elevator belt with 
flat-headed bolts running through the 
plank, as shown at B, B, the bolts 
being 1/4 or 3/8 of an inch. The bris- 
tles on the sides C, C should be 3/4 
of an inch long, but those at D should 
be longer, so that they will give a 
good brushing to the outer side of the 
elevator. The brush is easily made, 
and the miller can make it of any size 
to fit his elevators.” 


Fig. 13.—Elevator Brush.—From 
W. G. Johnson’s Report. 


bo 
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Co-operation: 

Co-operation on the part of all millers, particularly where mills 
are in the same district, seems absolutely necessary. Lf one fumt- 
gates returned sacks, and goes to the expense of freeing his mill 
of this pest, all should. Otherwise, moths from the untreated 
mills are almost sure to enter a cleaned mill, rendering the work 
of the more careful miller, in this connection, of little value. 
Screening windows and doors might be resorted to, and form at 
least a partial protection, though occasioning additional expense. 
Observations at the Experiment Station indicate that the moth 
cannot pass through the mesh of ordinary wire mosquito netting 
"(144 meshes to the square inch). 


Freezing: 

This most excellent and inexpensive method is available for 
Minnesota millers during almost any winter. The spouts, elevator 
legs, purifiers and all machinery should be first freed from masses 
of webbed flour, etc., left open (this does not mean the unscrewing 
of the sides of the elevator legs or spouts), and then all windows 
thrown open for a period of four or five days, after which win- 
dows should be closed and heat turned on. The importance of 
exposure to heat after the freezing must not be underestimated. 
The owners of one infested mill stopped their machinery this win- 
ter, opened all machines, spouts and elevators to allow access of 
cold air, and then kept their windows open for a period of four 
days. This was done in a time of extremely severe weather, the 
thermometer ranging at the time from ten degrees below zero 
to thirty-two degrees below, the average temperature of the mill 
during that period being five degrees below zero. At the expira- 
tion of this period windows were closed and heat turned on. Some 
larve (“worms”) and moths collected, and, subjected to examina- 
tion for several days, did not revive, killed by the extreme cold, 
aided possibly by the sudden change from warm to cold and cold 
to warm. Eggs subjected to the above freezing, and kept under 
observation for fifteen days and over, did not hatch; nor did 
the weevils, and other pests found with the Flour Moth, survive 
this treatment. These statements were made to the writer; they 
are not his observations. : 


28 INJURIOUS INSECTS OF 10904. 


However, while millers. in Minnesota can secure at some time, 
during almost any winter, a temperature sufficiently low to kill 
by freezing, yet such a condition is not always present, even in 
Minnesota, when wanted (if outbreak occurs in early spring and 
summer for instance), and surely millers in the South could rarely, 
if ever, take advantage of this method. The bisulphide method 
(not fumigation) must of necessity have to be resorted to, when 
temperature conditions are not favorable for freezing. 

In one or two mills subjected to this freezing process fire had 
to be kept in the basement, and a sufficiently low temperature 
could not be secured, the treatment in consequence resulting un- 
satisfactorily. See also results of experiments by the Entomolo- 
gist on pages 29 and 30. In one mill, however, where the entire mill 
was exposed to severe cold for eight days or more, the process was 
an absolute success. It must be noted, however, that if millers in 
close proximity do not co-operate in work against this moth, the 
pest will reappear even if it is to all appearance eradicated from a 
mill. Further, as noted below, eggs are not always killed by low 
temperature. 


Observations and Results of Experiments by the 
Entomologist. 


Mating and egg laying; time elapsing ‘between laying of egg and hatching of 
same. 

Pairing is evidently protracted, one isolated pair under observation remain- 
ing in copulo four days. Ovipositing in one case lasted six days, a female begin- 
ning egg laying on February oth and continuing until the 15th, on which date 
she died. During this time the one female laid 247 eggs. These eggs began 
hatching on the 18th, nine days after the first were laid, a recording thermom- 
eter registering an average temperature of 70 degrees Fahr. in the room during 
that time. Two freshly laid eggs were measured, each measuring .6 millimeters 
in length by .35 millimeters in breadth, or, in round numbers, 1/42 of an inch 
long by 1/63 of an inch in breadth. Three other laying females deposited 
respectively 242, 157 and 230 eggs. 

The flight of the Moth: ‘The question as to whether moths would fly from 
one mill to another suggested observations along this line. The insects if left 
to themselves did not fly in the morning. Late in the afternoon and in the 
evening after the light was turned on, an assistant reports them flying freely 
across the room, although not attracted to the lights, but rather avoiding them. 
Observations-elsewhere indicate that they will fly at least 110 feet, and proba- 
bly farther. 
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‘Can the Moth get through wire mosquito netting? Moths confined for several 
days in a cage made of wire netting, 144 meshes to the square inch, did not 
escape, dying within the cage. 

Effect of liquid Carbon Bisulphide on eggs, larve, pupe and moths: One con- 
tact for a few seconds with this liquid killed eggs, young and full-grown larve 
and moths. The pup were not killed immediately, but died later. 

_ Least volume of Carbon Bisulphide (CS2) and least time of exposure necessary 
to kill full-grown larve and moths by fumigation: 


Condition of Insect. Strength of Gas. Time Exposed| Results. 


Full-grown larve..| 1 Part liquid CS, to 1,500 parts 
ZHMOS VAIS A oaendwenonooosod cose thr. 40 min.| Killed. 


Full-grown larve..| 1 Part CS, to 3,000 parts atmos- 


DINGRORS Seon eodgacamec axa ors Seles Killed. 
Full-grown larvae) 
andemothicis. ..< 1 Part CS, to 6,000 parts atmos- 
PROTO aie seiner archers le tierce ere cyares 2 hrs. Killed. 
Full-grown  larve 
andimoths 3.1... - 1 Part CS, to 12,000 parts atmos: 
jee ac cop peo slog Gos Soo omaoe area 3 hrs. Killed. 


i 


Effect of exposure of moths, eggs, larve and pupe to known low temperatures 
for definite lengths of time: 


Lot No.1. Exposed out of doors in breeding jar, for three days, to a temper- 
ature ranging from 18 degrees above to 12 degrees below zero. 
All killed. 

Lot No.2. Placed in cold storage at 32 degrees for four days. Living at expi- 
ration of that time. 

Lot No. 3. Placed in cold storage at 14 degrees above zero for four days. A 
few worms survived. 

Lot No. 4. Placed in cold storage at 6 degrees for four days. ‘‘Worms’”’ sur- 
vived. 

Lot No.5. Placed in cold storage at 1 degree above zero for four days. All 
killed. 

Lot No.6. Placed out of doors for four days, temperature ranging from 18 
above to 21 below zero. One or two worms survived. 


It would seem, then, from the above, and from the experience of millers 
cited on page 28, that the “freezing process” to be thoroughly effective must 
be most thorough. Mills should be so constructed that all water pipes can be 
emptied, allowing all parts of the mill to get extremely cold. Further, since we 
know that a long continued even cold temperature is not always fatal to insects 
(note the hibernation of Minnesota insects, for example), but that exposure 
to cold and thawing alternately is fatal, we would suggest that millers in this 
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work arrange to alternate the extremely cold temperature with warm, that is, 
after the first exposure to cold for a few days, allow the mill to become warm 
and follow this with another cold exposure. Repeat the operation two weeks 
later. ‘The above lots, Nos. 1 to 6, were masses of matted flour containing the 
worms, the latter -being thus somewhat protected. 


The Entomologist also tried the following experiments: 


(Exposure to fumes of CS. (1 part liquid CS2 to 10000 


parts atmosphere) for 42 
EGG. hours failed to kill eggs. 
Effect of Exposure to fumes of CS. (1 part liquid CS2 to 1000 
exposure to "i parts atmosphere) for 42 
fumes of hours failed to kill eggs. 
Carbon 
bisulphide. Exposure to fumes of CS. (1 part liquid CS: to 5000 
parts atmosphere) for. 6 


hours failed to kill eggs. 


Exposure to fumes of CS. (1 part liquid CS: to 5000 


Effect of parts atmosphere) for 12 
exposure to hours failed to kill eggs. 
fumes of - 

Carbon *Hxposure to fumes of CS: (1 part liquid CS. to 5000 
bisulphide. parts atmosphere) for 24 


hours failed to kill eggs. 


{ 6% days’ exposure to 12 degrees above zero did not kill all 


the eggs. 
6% days’ exposure to 3 to 5 degrees above zero killed all 
Effect of Low eggs. ; 
Temperature. 36 hours’ exposure to 3 to 5 degrees above zero killed all 
eggs. 


36 hours’ exposure to 3 to 5 degrees above zero failed to 
L kill all the eggs. 


These eggs were kept under observation for two to three weeks. In every 
case control sets were preserved. 


LARVA 


CW ay f 
SE eis “Exposure to fumes of CS: (1-5000) for 24 hours killed 


Effect of larve. 


exposure to Exposure to fumes of CS. (1-10000) for 42 hours killed 
fumes of larvee. 
Carbon 
bisulphide. 

614 days’ exposure to 3 to 5 degrees above zero killed larve. 
Effect of Low 614 days’ exposure to 12 degrees above zero killed larve. 
Temperature. 36 hours’ exposure to 3 to 5 degrees above zero (“worms” 


just hatching) killed larve. 


Newly hatched larve will live from two to three days without food. 


iv ies, 
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PUP. | 

Effect of 

exposure to #24 hours’ exposure to (1-5000) killed pupe. 

fumes of 

Carbon 

bisulphide. 

Effect of Low 64 days’ exposure to 3 to 5 degrees above zero killed pupx’ 

Temperature. 64 days’ exposure to 12 degrees above zero killed pupz. 
MOTHS. 

Effect of *24 hours’ exposure to (1-5000) killed moths. 

exposure to 6 hours’ exposure to (1-5000) killed moths. 

fumes of 42 hours’ exposure to (1-10000) killed moths. 

Carbon 

bisulphide. 


Effect of Low 61% days’ exposure to 3 to 5 degrees above zero killed moths. 
Temperature. 6% days’ exposure to 12 degrees above zero killed moths. 


CONCLUSIONS AND SUGGESTIONS. 


From the result of these experiments, the following conclusions 
are drawn: 

Spraying eggs, larve, pupe and moths with liquid CS: is 
fatal. 

Attempting to kill eggs by exposure to fumes of CS: 1s appar- 
ently not practical. Hence when fumigation of a mill is resorted 
to (unaccompanied by spraying) the process should be repeated 
ten days or later after first fumigation in order to kill the larve 
hatching from eggs which went safely through the first fumigation. 

Full grown larve and moths (and probably pupz) can be 
killed by exposure for 42 hours to fumes of CS: (1 part liquid 
CS: to 10000 parts of atmosphere). 

Larve, pupz and moths in the center of tightly baled sacks 
can be killed by 24 hours’ exposure of fumes of bisulphide of car- 
bon (1 part liquid CS: to 5000 parts of atmosphere). Forty-eight 
hours’ exposure where possible would be the preference of the 
writer. Fumigation is, therefore, practicable treatment for infested , 
sacks in bale. 


*In this experiment, eggs, larve, pupe and moths were enclosed in the very center of 
a tightly packed bale of flour sacks before being placed in fumigation box, simulating as 
nearly as possible the conditions which would exist in fumigating sacks in bale. As noted, 
this kills moths, pupe and larve, but not the eggs. 
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An exposure of 6% days to a temperature of 3 to 5 degrees 
above zero kills eggs, larvae, pupee and moths. In view, however, 
of certain experiments in mills where there are many protected 
corners and cracks, and where eggs, worms and pupz are found 
in matted flour, any attempt to use the “freezing process” in a mill 
calls for from six to eight days’ exposure to a temperature as low 
as it is posible to obtain, certainly as low as zero in every part of 
the mill, to be perfectly successful. As intimated above, if alter- 
nate freezing and thawing, followed immediately by a second freez- 
ing, can be secured, the best results will be obtained. 


Spraying with Bisulphide of Carbon. 


This method, which has been very successfully practiced, con- 
sists in forcing the liquid by a.syringe made for the purpose into 
all the machinery infested, inside of spouts, etc. Parts of the mill 
or fittings which do not come in contact with grain or products 
made from same can be well treated with kerosene, squirting it 
into cracks between joists, and into cracks between joists and iron 
braces, into cracks about windows, along baseboards, and into 
cracks in floor, walls and ceilings. It is evident that this must be 
done most thoroughly to reach all eggs or worms concealed in such 
places. Fig. 14 represents a syringe used for spraying the bisul- 
phide or kerosene. It may be made of iron pipe, of brass, or of tin. 
It is eighteen inches long, two inches in diameter, and will hold, 
at those measurements, about one quart. The rose is detachable, 
unscrewing from the barrel, and it (the rose) is filled on the end 
with many very small holes, as small as the finest needle, in order 
that the liquid may not be wasted. In filling the syringe the rose 
can be unscrewed and the end of the syringe immersed in the can 
holding the bisulphide, or, and this is much better, a little hole cov- 
ered by a screw cap, not shown in the illustration, may be made on 
the side of the roseand the liquid drawn in through that. This is by 
far the best plan, for when the rose is unscrewed and the liquid 
drawn into the syringe it necessitates the holding of the filled barrel 
upright in order to screw on the rose, under which circumstances 
the liquid will run out below, near the handle, unless the piston rod 
fits very snugly. 
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When the syringe is used with kerosene, the rose is un- 
screwed and a small nozzle with one aperture, considerably 
larger than the holes in the rose, put on in its place. This 
is used when treating cracks in floors, etc. 

Before the work with carbon bisulphide or with kero- 
sene is begun, elevator legs, spouts, purifiers and all in- 
fested machinery must be thoroughly cleaned, in other 
words freed from all matted flour. When the spouts are 
lined with tin, affording a retreat for the worms beneath 
the tin, the wooden sides must be removed to get at the 
culprits. Swabs of cotton waste or pieces of old sacks 
should be run through the elevators (stuffing these swabs 
into cups), taking off caps of elevators and having meu, 
stationed at the top, take out the ascending swabs when 
they reach them, and put in other swabs in the descending 
leg. The elevator brush, Fig. 13, might be well used in 
this connection, or brushes made from the same material as the 
belting, frayed on three sides and riveted to cups. All conveyors 
should be taken out and thoroughly cleaned. Purifiers and reels 
and insides of conveyor boxes, all machinery in fact, should be 
thoroughly sprayed with carbon bisulphide after having been 
cleaned. The cloth tubes on dust machines should be burned. In 
treating elevator legs with carbon bisulphide, the same method can 
be used as in cleaning, described above, saturating the swabs with 
the liquid. A swab should take up about one pint of the liquid. 

All this means the expenditure of time, and money for material. 
An ordinary sized mill may, in this process, use from 1,000 to 1,500 
pounds of carbon bisulphide, or even more, to say nothing of the 
large amount of kerosene employed. We are reliably informed 
that bisulphide of carbon can be purchased for 6% cents per pound 
of a dealer in New York City and St. Louis. This price does not 
include container, credit for which is allowed upon its return. 

Caution: The gas generated by bisulphide of carbon is inflam- 
mable. Therefore, while it is being used and until the mill has 
been thoroughly aired after treatment, no light of any kind should 
be allowed in the mill. A lighted cigar or pipe, lantern, or lighted 
match, if brought into the mill when filled with gas, might cause 
an explosion. 
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Effect of the Gas on Human Beings: This liquid can be safely 
handled by workmen in the mill if they will take the precaution to 
go at once into the open air when they feel any bad effects from 
inhaling the gas. The mill, during this process, should be tightly 
closed to make the work more effective, and in consequence is 
filled with fumes. If these fumes are inhaled by the men for some 
length of time without the precaution above mentioned of going 
frequently to the fresh air, temporary nausea and sickness may 
result, while prolonged exposure to dense fumes in a tight room 
might result very seriously. Nature, however, gives one warning 
in plenty of time to avoid danger. Then, too, in a case which came 
under the writer’s observation, men working with the stuff became 
more or less immune, and one individual was hardly affected at all. 


As is evident, the treatment of a mill in this way should be in » 
charge of a reliable and competent man of intelligence, one fully - 


posted as to the nature of the chemical his men are handling. 


Methods Which Have Been Tried and Found Ineffective or Less 
Desirable than the Preceding. 


Fumigation with Bisulphide of Carbon: Although this has been 
the common practice in the past, and is generally recommended in 
cases of attack of this insect, actual experience with its use does 
not bear out the recommendation, in that it does not appear to kill 
the moths or worms under the conditions which prevail in almost 
every mill. It may be effective against other insect pests with 
which flour mills are troubled, thus giving rise, from published re- 
port, that it is effective also against the Mediterranean Flour Moth, 
but we know of at least three instances where it was tried in large 
mills and proved valueless. 

The process consists in placing pans of carbon bisulphide on 
the different floors, using a definite amount of the liquid (about 
one part to every one thousand parts of atmosphere), first making 
the room as tight as possible, opening up all spouts, spindles and 
other apparatus in which the moth or its larva is found. The chief 
obstacle here is the almost utter impossibility of making the large 
rooms air tight. Then, too, as evidenced by the testimony of a 
Pennsylvania miller a few years ago: ‘When placed in plates it 
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does not evaporate quickly enough to produce the death atmosphere 
required.” This firm used three hundred soup plates half filled 
with bisulphide and distributed throughout the mill, besides satur- 
ating balls of cotton with the same and placing them in all reels 
and purifiers. The mill was left from Saturday night to Monday 
morning, and although thousands were found dead, many thousands 
more appeared from cracks and corners after a few days. 

Sulphur: The burning of sulphur not practical, besides injuring 
the flour in sacks in the mills. 

Steam: Not practical, requiring too elaborate preparation, and 
too frequent application; seriously injuring grain or flour, and rust- 
ing machinery. 

Kerosene: Good for washing walls, machinery, floors, etc., where 
it cannot injure flour or grain. See reference to kerosene on page 
Bled 

Solution of Soda and Water: Used strong for washing inside 
of machines. 

Buhach, or Persian Insect Powder: Has been burned in a mill 
with only partial success, and expensive. 

Ammonia: Not successful. 

Hydrocyanic Acid Gas: Coming quite generally into use. Placed 
in this list on account of danger of application unless in the hands 
of experienced parties. Deadly to all animal life. Prof. W. G. 
Johnson, author of “Fumigation Methods,” says he has freed a 
number of mills of the Mediterranean Flour Moth by the use of 
this gas. 

Corrosive Sublimate: Not desirable. 

Lime: Whitewash to which a little glue has been added excel- 
lent for ceilings and walls; the tendency to rub off can be stopped, 
it is said, by adding a handful of common salt, and a half teacupful 
of lard to each gallon of wash, which should be thoroughly strained 
before being used. 

Sulphuric Acid: Not recommended. 

Tobacco: Not particularly effective, either as smoke or infusion. 

Flour Paste: Compound of flour, water and vinegar and boiled 
by steam found to attract insects when paste was at a certain stage 
of fermentation. Moths fall into paste and perish. Too expensive, 
and has to be renewed every few days. 
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Vinegar and Water: Not desirable. 

Molasses and Vinegar:. Will attract and destroy some moths. 

“Tanglefoot” or Sticky Fly Paper: Something like the sticky 
mixture used to coat Tanglefoot fly paper can be made without 
much expense. Hundreds of moths have been caught in a single 
night on sticky fly paper. The paper should be placed in such 
places as are frequented by moths for egg laying, notably on piles 
of sacks filled with flour, etc. It is evident that if one can catch 
many female moths before egg laying, the process is well worth 
the expense incurred, and is a desirable measure. 

Coal Tar: Not desirable. 

Coal Tar and Vaseline: Better than coal tar alone. This and 
preceding used in the same manner as “Tanglefoot.” 

Hand Picking: Not feasible. 

Hay Ropes: A German miller is the authority for the statement 
that ropes of new mown hay placed about the mill in coils afford 
attractive retreats for the moth. These coils were burned with 
the contained moths each week. 

High Temperature: Exposure to a temperature of 120 to 130 
degrees Fahr. for two or three hours is claimed to be fatal to the 
larve in the flour, and the same temperature for five or six con- 
secutive hours is said to kill the eggs. This may prove of practical 
utility. 


/ 


Natural Enemies of the Flour Moth. 


Mr. Johnson describes in the American Miller for November, 
1895, the discovery of one parasite in America, Bracon hebetor, Say. 
In Europe Bracon brevicornis and Chremylus rubiginosus are men- 
tioned as parasites. In 1901 and 1902 ‘Dr. Fletcher bred two para- 
sites from the Flour Moth, Jdechthis ephesti@, Ash., and one un- 
named. Poultry, seemingly fond of the “worm,” has been kept in 
warehouses with some good effect, though the hens appeared to 
tire of the diet. Mr. Johnson records the eating of a large number 
of pupz by a mouse, but no millers care to introduce mice into their 
mills for this purpose. Mice, as all entomologists know, readily 
eat insects, whether alive, or dead and pinned. 

Tribolium confusum, a little brown beetle, a common pest in flour 
mills, and discussed in this connection elsewhere in the report, has 
been known to devour the pupz of the flour moth. 
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The so-called “‘bolting-cloth beetle” (Tenebroides mauritanicus) 
of California eats larva and pupa of flour moth and larva and adult 
of Tribolium. 


History of the Moth and Its Geographical Distribution. 


The origin of this pest cannot be stated definitely. It is probable 
that it always has been a widespread species, but not arousing at- 
tention until, atracted by flour and related products in mills, it 
changed its habits and became prominent as a menace to the flour 
milling industry. When first named by Zeller it was supposed by 
him to have been introduced from America, and it was so stated, 
but it was found by him in an inland town of Germany, Halle, be- 
fore he knew of it at any seaport, and the same thing could be 
said of its first officially reported appearance in France. One miller 
has said with emphasis that he knew of its occurrence in Paris as 
early as 1840, and another claims that it was in Constantinople in 
1872, both statements, coming from different sources, affording ad- 
ditional proof that it is not of American origin, where it was not 
officially reported until 1889 (Canada). There is evidence that it 
was in America a few years previous to this date, not, however, 
until long after it was known in Europe. In 1885 it was declared 
to be a dreaded pest in many Mediterranean ports, though no state- 
ment was made as to how long it had existed in those places. It 
is reported from Chili, from Mexico, New Mexico, from the island 
of Jamaica, and in 1890 what was evidently this species was re- 
ported from South Africa. A practical miller, who has since had 
experience with the pest in California, asserts that it was in Schles- 
wig-Holstein, Germany, in 1858, although the first recorded ob- 
servation from Germany is in 1877. Freight cars and ships may 
easily be the means of carrying it, either as egg, worm or moth, 
to regions remote from the scene of its earlier appearance. 

It would be impossible to review in this publication the ex- 
tensive literature upon this pest, nor is it necessary to list the bib- 
liographical references. In order, however, to give an idea of its 
spread which is approximately correct, we list the following dates 
taken chiefly from Johnson’s bibliographical list, and under each 
date insert the locality or localities where the moth appeared that 
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year, as far as reported. In some instances, the outbreak may have 
been one or two years preceding the report. 


1877. 
Outbreak at Halle, Germany. 


1879. 
Outbreak of 1877 referred to and insect named by Zeller. 
1884. 


Belgium. Supposed then to have been introduced in an Amer- 
ican cereal. Reported also on lower Rhine. 


1885. 
Reported at Bremervorde, Germany. 


1886. 


Appeared in England. 
1887. 


London. Trieste. In the 39th Annual Report of New York 
State Museum of Natural History, J. A. Lintner publishes his 
reply to an inquiry of the German consul general at New York 
City, asking for information about the Flour Moth. He states 
that he (Lintner) knew of no such insect in America. This is be- 
lieved to be the first published statement in America regarding 
the pest. 


1888. 


T. D. A. Cockerell in the Entomologist for November, 1888, 
page 779, declares that certain larve found in flour which came 
from America may have come from infested Trieste flour in the 
same warehouses. 
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T8809. 
First report of its occurrence in North America, in Canada. 
May have been present a few years earlier. Reported as being in 
very destructive numbers in England. 


1890. 


Still present in England and spreading. A pest reported from 
South Africa which, from its habit, must have been this insect. 


1892. 
California. 


1893. 
On the increase in California. 
1894. 
Still present in California. Reported from New York State, 
from North Carolina, and said to have been found in meal and 
' bran from Mexico on exhibition in Chicago. 


1808. 


New York State. Pennsylvania. (Reported as having been 
present there for three years.) New outbreak in Canada. 


1899. 
Wisconsin. 

1900. 
Wisconsin. 

IQOl. 
Minnesota. 

1903. 


Minnesota. 
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1904. 


New localities reported in the following states: California, 
New York, Indiana, Illinois, lowa and Pennsylvania. 

The Flour Moth is found, in addition to the above localities, in 
Colorado, Montana and other states; it is, in fact, of very general 


distribution. 


Fig. 1s—Mediterranean Flour Moth; Ephestia kuchniella, Zell.: a, larva; b, pupa; c, adult, 
enlarged; d, head and thoracic joints of larva; e, abdominal joint of same, still more 
enlarged; f, moth from side, resting; g, front wing, showing more important markings; 
h, venation of fore wing; i, venation of hind wing, somewhat enlarged. (a, b, c and e, 
Riley & Howard in Insect Life; d, f, g, and 1, after Snellen.) 


SOME OTHER INSECTS FOUND IN FLOUR MILLS OR 
AFFECTING STORED GRAIN. 


Many of the following insects are also found in flour mills, and 
are frequently spoken of collectively as “weevils,” which term is 
also sometimes, though not often, applied to the Mediterranean’ 
Flour Moth. That this is a wrong appellation is evinced by the 


fact that only two of the insects listed below are true weevils. 


7 


. 
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Treatment which is successfully directed against the Flour Moth 
will kill any of the following insects, when occurring in the mill 


treated. 


The Granary Weevil. 


Fig. 16.—a, b, c, different stages of the Granary Weevil (Calandria granaria), d, Rice Wee- 
vil (C. oryza).—F. H. Chittenden, Division of Entomology, U. S. Department of Agri- 
culture. 


Fig. 16 illustrates this species and its congener, the Rice Wee- 
vil. The hair lines by each show the natural size of the insect. 
The female Granary Weevil punctures a grain of wheat with her 
snout and lays an egg in the opening, the larva after hatching 
feeding upon the interior of the kernel. There may be from four 
to six broods of the Granary Weevil during the year, depending 
on the temperature. It is estimated that one pair, under favorable 
circumstances, will produce six thousand descendants in a year. 
This beetle is of a shining brown color. It cannot fly. Its cousin, 
the Rice Weevil, is a dull brown, its back provided with four red- 
dish spots. It has well developed wings. In the southern states 
this latter weevil is a serious pest. 
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The Angoumois Grain Moth. 


Fig. 17.—Angoumois Grain Moth, Sitotroga cerealella: a, eggs; b, larva at work; c, larva, 
side view; d, pupa; e, moth; f, same, side view.—F. H. Chittenden, Division of Ento- 
mology, U. S. Department of Agriculture. 

This pest is shown in Fig. 17. It is named from a province in 
France, where is has been known since 1736. It is claimed to have 
been found in America since 1728. More injurious in the South 
than in the North, it attacks not only wheat in the field and bin, 
but is partial to all the cereals. It is a brownish moth, resembling 


in a general way the Clothes Moth in size and appearance. 


The Indian Meal Moth. 


This insect, resembling somewhat the 
of Mediterranean Flour Moth, not only 
feeds upon grain, flour, meal and bran in 
mills, but is seen in stores and elsewhere, 
where. it -affects «spices, herbs,» foots, 
seeds, dried fruit, etc. 

The larve or “worms” which produce 
these moths fasten together the kernels 
of grain, or the seeds or other material 
upon which they are feeding, with silken 
threads. These masses, fouled with their 
excrement, greatly impair the value of 


Sou 


Fig. 18.—Plodia interpunctella: 
a, larva; b, pupa; c, adult 
male, enlarged; d, head and 


thoracic joints of larva, still the infested foodstuffs. It is said to have 


more enlarged.—Riley and 


eieward tn Tasect bite. from four to six or nine broods annually, 


depending upon the temperature of the rooms where it is found. 
It is shown in its various stages in Fig. 18. 
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The Meal Snout Moth. 
This is a brownish moth, having darker brown patches at the 
outer edges of the front wings. Fig. 19 gives a very good idea of 
its appearance; the wavy white lines bordering the dark spots 


Fig. 19.—Pyralis farinalis: a, adult moth; b, larva; _c, pupa in cocoon, twice natural size.— 
F. H. Chittenden, Division of Entomology, U. S. Department of Agriculture. 


are characteristically striking. The larva makes tubes of silk, to 
which kernels of grain (if the worm is working in grain) adhere. 
(See Fig. 20.) Grain kept in dry and clean places is not likely to 
be affected. 


Fig. 20.—Silken tubes covered with wheat made by larve of Pyralis farinalis, half natural 
size.—Lugger. 


The Confused Flour Beetle. 


The accompanying figure (21) gives an excellent idea of this 
little pest, common enough in our flour mills. The beetle is dark 
brown, and practically omnivorous, attacking, according to Chit- 
tenden, flour, baking powder, red pepper, beans, peas, rice chaff, 
ginger, slippery elm, nuts and seeds of various kinds. We have 
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found it attacking dried insects in our cabinets. Like the other 
insects under discussion, a high temperature invites more rapid 
reproduction than when the temperature is low. It is said to at- 
tack and eat the larve of the Mediterranean Flour Moth. 


cig. 21.—Tribolium confusum: a, bectle; b, larva; c, pupa, all enlarged; d, lateral lobe of 
abdomen of pupa; e, head of beetle showing antenna; f, same of JT. ferrugineum, all 
greatly enlarged.—F. H. Chittenden, Division of Entomology, U. S. Department of Agri- 
culture. 


The Slender-Horned Flour Beetle. 
This insect is more common in the south, but deserves a place 
here. Indian corn is its special food. The beetle is brown, having 


Fig. 22.—-Echocerus maxillosus: a, larva; b, pupa; c, adult male, all enlarged.—F. H. Chitten- 
den, Division of Entomology, U. S. Department of Agriculture. 


on its head between its eyes, two small projections, readily seen 
in the illustration, Fig. 22. The Broad-horned Flour Beetle, and 
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the Small-eyed Flour Beetle should be added here; the first more 
abundant on the Pacific coast, the second abundant and injurious 
in bakeries, feed stores and mills. 


The Yellow Meal Worm. 


This, Fig. 23, is one of our more common pests in Indian meal 
and found in almost any mill products allowed to accumulate in 
neglected places. The “worm” is round, smooth, waxen as to its 
surface, and nearly an inch long and yellow. The adult beetles fly 
and are attracted to lights. Another allied form common in Ame 


Fig. 23.—Tenebrio molitor: a, larva; b, pupa; c, female beetle; d, egg with surrounding 
case; e, antenna; a, b, c, d, about twice natural size; e, more enlarged.—Chittenden, 
Division of Entomology, U. S. Department of Agriculture. 


ica, but probably introduced from Europe or Asia, is the Dark 
Meal Worm. The Yellow Meal Worm or its beetle, or both, are 
said to make holes in bolting cloth. 


The Saw-Toothed Grain Beetle. 


Very commonly, though wrongly, called “weevil.” It gets its 
name from the little teeth on each side of the thorax. (See Fig. 
24.) The beetle is reddish brown, and frequently very common 
in grain, also, according to Chittenden, feeding in flour, meal, dried 
fruits, seeds, breadstuffs, etc., and has been reported as having 
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been found in starch, tobacco and dried meats. One or two other 
allied beetles we pass over as not being abundant enough to merit 
discussion here. ‘ 


Fig. 24.—Silvanus surinamensis: a, adult beetle; b, pupa; c, larva, all enlarged; d, antenna 
of larva, still more enlarged.—Chittenden, Division of Entomology U. S. Department 


of Agriculture. 
The Cadelle. 
Sometimes called “The Bolting Cloth Beetle,’ living upon 
grain, is blackish, one-third of an inch long, and comes from a 


6 


Fig. 25.—Tenebroides mauritanicus, Linn.: a, adult beetle with greatly enlarged antenna 
above; b, pupa; c, larva, all enlarged.—Chittenden, Division of Entomology, U. S. 
Department of Agriculture. 
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fleshy, whitish larva with a brown head. (See Fig. 25.) Both 
beetle and larva attack and eat other grain or flour insects which 
are met with. They are, therefore, not an unmixed evil. 


ACKNOWLEDGMENTS. 


The two successful methods of combating the Mediterranean 
Flour Moth in mills, freezing and spraying with C. S., were told 
me in detail by practical millers who had resorted to these pro- 
cesses with happy results. To these parties my thanks are due 
and cheerfully given. I have not hesitated to use information con- 
tained in W. G. Johnson’s article on “The Mediterranean Flour 
Moth (Ephestia kuehniella, Zeller) in Europe and America,’ pub- 
lished as an appendix to the 19th report of the State Entomologist 
of Illinois. From Farmers’ Bulletin No. 45, United States Depart- 
ment of Agriculture, “Some Insects Injurious to Stored Grain,” 
by F. H. Chittenden, statements were obtained bearing upon the 
habits and life histories of insects other than the Flour Moth found 
in flour mills and elevators. A number of Chittenden’s illustra- 
tions have also been used. . 

The Booth Packing Company of Minneapolis very courteously 
allowed the use of their cold storage rooms in connection with 
experiments on the effects of different temperatures on the pest 
under discussion. 


KEY TO INSECTS AFFECTING RASPBERRIES, BLACK- 
BERRIES, CURRANTS, GOOSEBERRIES, STRAWBER- 
RIES, GRAPES, MELONS, SQUASHES AND CUCUM- 
BERS. 


In our last report, a “Key for Orchardists and Nurserymen”’ is 
to be found, dealing with insects affecting the orchard and nursery. 
It has seemed desirable, in order to meet the many inquiries re- 
garding pests from raisers of small fruits, to conclude the work 
begun last year by presenting the following key for the identifi- 
‘ cation of insects attacking the plants given at the head of the 
paragraph. It is hoped that this key will be of value to market 
gardeners and others, and to further this, illustrations have been 
freely used and remedies given in each case, except where noted. 
As the method of controlling insect attack varies with varying 
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conditions, the gardener is urged to write to the Entomologist 
when in doubt; the latter will give all information in his power 
when called upon. The key has been based upon one compiled 
by Mr. Lochhead in the Thirty-fourth Annual Report of the En- 
tomological Society of Ontario, but changes have been made in 
the shape of eliminations and additions to make it fit Minnesota 
conditions. The writer has seen fit to add melon, cucumber and 
squash insects, which are naturally of interest to market gardeners, 
and to give, at the conclusion of the key, for the benefit of the 
same class of agriculturists, a combined treatment for melon blight. 
and for insects feeding upon the leaves of this plant. 


INSECTS AFFECTING RASPBERRY AND BLACKBERRY. 


A. Attacking the Roots and Base of Canes: 
1. Large grub over two inches long, boring large tunnels 
in the woody portions of main root. The canes sud- 
denly die. 


GIANT ROOT BORER OR BROAD-NECKED PRIONUS. 


o 


Fig. 26.—Prionus laticollis, Drury. After Riley. 


wt 
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RremeEpy: Do not betray their presence until plant dies. When plant dies 
suddenly, or looks sickly from an unknown cause, examine roots carefully 
(and in case of raspberries and blackberries, the base of cane also), and if a 
borer is at work there, it should be sought for and killed. 


2. Canes at base of main root girdled by a yellowish white 


caterpillar, in late summer and autumn. 


BRAMBLE-CROWN BORER. 


RemepDy: Canes dying or dead from an unknown cause should have their 
roots examined, and if this sixteen-legged grub is found it should be killed. 


B. Attacking the Canes: 
1. Longitudinal row of punctures on canes. 


SNOWY TREE CRICKET. 


Fig. 28. Fig. 29. 


Fig. 28.—Eggs of Gcanthus spec.: a, twig showing punctures; b, twig split open to show 
; eggs; c, a single egg; d. cap of egg, enlarged. After Riley. 
Fig. 29.—(CEcanthus fasiatus, male. Resembling Snowy Tree Cricket. Lugger. 
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REMEDY: Cut off the portions containing the rows of punctures, and 
burn. This is best done in early spring or late fall. Shaking the bushes will 
sometimes dislodge the full-grown insects. 


2. Tips of shoots of raspberry wilting; two rows of punc- 
tures one inch apart at base of wilted portion, with a 
small hole between. Canes are burrowed to the base 
before autumn. 


RASPBERRY CANE BORER. 


Fig. 30.—Oberea bimaculata, Oliv.; adult, larva and castings. After Webster. 


Fig. 301%.—Burrow of Oberea bimaculata, Oliv. 


ReEMEDY: Look over bushes occasionally in June and early July and 
remove all withered tops. Be sure to cut low enough to catch the borer, and 
destroy the portion'cut off, with contained grub. 


4 
| 
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3. Swellings on canes of raspberry and blackberry. 


RED-NECKED CANE BORER. 


Fig. 31.—Agrilus ruficollis, Fab. Gall, beetle and larva. After Riley. 
REMEDY: Cut out the swellings in spring and burn. 


4. A brownish, purplish or pale worm in new canes, caus- 
ing tips to droop. Look for opening of burrow in 


cane. 


STALK BORER. 


Fig. 32.—Hydracia (Gortyna) nitela, Gu. From Riley. 


REMEDY: Cut off affected top below burrow. Be sure to remove the worm. 
If the center shows evidences of his boring below the hole, work down until 
you find him. 
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C. Injuring the Buds: 
1. A small snout-beetle, puncturing the flower stem close 
to the buds, and also the buds. 


STRAWBERRY WEEVIL. 


Fig. 33.—Anthonomus signatus. Original. 


RemeEpy: More injurious to strawberry than raspberry. Spraying with 
Paris green and Bordeaux (one pound of Paris green to every 100 gallons of 
Bordeaux) would probably be helpful. 


2. A small yellowish beetle eating the flower buds, which 
fail to open, or wither. 


PALE BROWN BYTURUS. 


Fig. 34.—Byturus unicolor, Say. After Saunders. 


RemeEpy: Hand picking could be resorted to if it should ever become 
abundant. 


3. A small brownish caterpillar eating the opening buds. 


BUD MOTH. 


Fig. 35.—Tmetocera ocellana, Schiff. From Saunders. 


RemEpy: If any treatment is necessary, spray with Paris green, one pound 
to 150 gallons of water, just before the buds break. 
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D. Attacking the Leaves: 
1. Insect sucking the sap of young growing parts, and ar- 
resting their development. 


TARNISHED PLANT BUG. 


Fig. 36.—Lygus pratensis, Linn. Lugger. 
REMEDY: Allow no rubbish to lie over winter under the vines or near 
them, since such cases afford a secure winter retreat for the bugs. 
2. Hairy, brownish caterpillars, feeding singly on leaves. 


RASPBERRY DAGGER MOTH. 


Fig. 37.—Acronycta impressa, Walk; moth. Lugger. 


REMEDY: Paris green sprays kill all leaf-eating insects. 


; 3. A smooth pale yellow caterpillar, about 114 inches long. 


CHAIN-DOTTED GEOMETER. 


Fig. 38.—Caterva catenaria, Cram. After Packard. 
RremMEpy: Hellebore, which, though poisonous to insects, is harmless as 


far as man is concerned, could be dusted over the leaves for this or any other 
leaf-eating worm. 
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4. Rolling tender leaves and feeding within, a greenish or 
yellowish worm 34 of an inch long. 


OBLIQUE-BANDED LEAF ROLLER. 


Fig. 39.—Cacecia rosaceana. Lugger. 


Remepy: Hand picking early in season and sprays will keep in check if 


remedy is necessary. 


5. A yellowish brown beetle 14 of an inch long, feeding 


upon the leaves. 


LIGHT-LOVING ANOMALA. 


Fig. 40.—Anomala marginata, Fab.: A, lucicola, Fab., and enlarged tarsal claws. After 
Lintner. 


RemEpy: Dangerous when in large numbers only. Spray leaves with 
Paris green (one pound in 150 gallons of water) or use hellebore. 
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E. Attacking the Fruit: 
1. A looping worm feeding on fruit of raspberry and black- 
berry. 


RASPBERRY GEOMETER. 


Fig. 41.—Synchlora glaucaria, Gu.: a, caterpillar; b, one segment of same; d, wings en- 
larged. After Riley. 


REMEDY: Hand picking is only remedy which can be suggested. 


2. Laying eggs on fruit, causing “buggy” taste, a black 
bug. 
FLEA-LIKE NEGRO BUG. 


Fig. 42.—The Flea-like Negro Bug. Original. 


REMEDY: No remedy called for. 


3. A small white grub found inside the raspberry when 
picked. 
RASPBERRY FRUIT-WORM. 


Seerkig. 24. 


REMEDY: Not common in Minnesota. 
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The following also attack the raspberry and blackberry. Isa- 
bella tiger moth (young shoots); the Hickory and Checkered Tus- 
sock Moth; the Waved Lagoa; the Saddle-backed Caterpillar; 
the Unicorn Prominent; the Smeared Dagger Moth; the Rasp- 
berry Plumed Moth; the Raspberry Leaf-roller; the Blackberry 
flea louse; the Long-horned Prominent; the Eye-spotted Bud 
Moth; the Apple-leaf Miner; the Blackberry-leaf Miner, and 
others. 


CURRANT AND GOOSEBERRY INSECTS. 


A. Attacking the Canes: 


I. Center of canes tunneled by a white caterpillar. 


IMPORTED CURRANT BORER. 


Ae g ence sifsecke . +2 rics 
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Fig. 43.—Sesia tipuliformis, Linn. Lugger. 


RemEpDy: Prune the sickly looking canes, cutting them off below the low- 


est part of the tunnel made by the worm. 
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2. Small, flat, circular scales, black or gray, with a de- 
pressed ring about a central nipple in black forms. 


SAN JOSE SCALE. 


(Not known to be in Minnesota at this date.) 


Fig. 44.—San Jose Scale on bark of apple. Garman. 


3. Oval, hemispherical scales. 
CURRANT LECANIUM. 


Rremepy: Not common. See Remedies Nos. 28, 31 and 35, on pages I10, 


113, 114, Bulletin 84, from this department. 
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B. Attacking the Leaves: 


1. Larvee, 20-legged, dull white when young, then greenish, 
with black spots, finally greenish yellow, eating holes 
in the leaves in early spring. 


IMPORTED CURRANT WORM. 


Fig. 4s.—Nematus ventricosus, Klug: a, male and female saw flies; b, larve of different 
sizes; d, cocoon; e, eggs. Lugger. 


REMEDY: Spray or sprinkle bushes with one tablespoonful of Paris green 
in pail of water, keeping liquid constantly stirred. This is to be applied only 
when fruit is green. When later treatment is necessary, use hellebore dry 


when leaves are moist, or in water, one ounce to each pailful. 


} 
< 
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2. Leaves paling, through attacks of green sucking insects 


on under side. 


LEAF HOPPER. 


Fig. 46.—Currant leaf infested with Empoasca albopicta, Walsh. Lugger. 


ReMeEpy: Currants badly infested before fruit is ready to pick should be 
treated with a fine spray of kerosene emulsion, throwing as much as possible 
on under side of leaves. 


= Leaves curled, blistered, and with a reddish appearance 
on upper surface, caused by yellowish plant lice. 


CURRANT PLANT LOUSE. 


REMEDY: Same as above. 
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4. A small brownish bug, sucking sap from leaves. 
TARNISHED PLANT BUG. 


See igw26. 


RemeEpy: Allow no rubbish to collect under which the bugs may hibernate. 
Possibly a kerosene emulsion spray would kill many young. 


5. Leaves turning brown and dying. 


FOUR-LINED LEAF BUG. 


Fig. 47.—Pecilocapsus lineatus, Fab.: a, adult; b, c, immature. Lugger. Eggs after Slinger- 
land. 


Remepy: If troublesome, use kerosene emulsion (one part emulsion to 
eight of water) several times during May and June. 


6. Measuring worm, feeding on leaves of gooseberry anc 
black currant. 


CURRANT SPAN-WORM. 


Remepy: All leaf-eating Caterpillars may be killed with Paris green ‘sprays 
or hellebore. ‘This worm has a habit of lowering itself, and hanging by a 
thread when disturbed, hence strike the bush affected, then pass a stick all 
around under it, thus catching the threads on which the Caterpillars are hang- 
ing; lift these out from under the bush and step on them. 
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7. Brown or yellow spiny caterpillar, feeding on leaves of 
currant and gooseberry, two-brooded in Minnesota. 


SPINY CURRANT CATERPILLAR. 


i 
eee re AT 


Fig. 48.—Grapta comma, Harr., showing two butterflies, caterpillar and empty chrysalis. 
Lugger. 


RreMEpDy: Use Paris green sprays or hellebore if remedy is necessary. 
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8. Feeding on leaves during summer, a yellowish (bluish 
white when young) hairy caterpillar. 


COMMON YELLOW BEAR. 


Fig. 49.—Spilosoma virginica, Fab.: a, caterpillar; b, pupa; c. adult. After Riley. 
REMEDY: Same as preceding; also hand picking. 
C. Attacking the Fruit: 
1. Greyish or greenish caterpillar boring into young fruit, 


and eating out its contents. Sometimes fasten berries 
together. 


GOOSEBERRY FRUIT WORM. 


Fig. 50.—Zophodia grossularie, Pack.: a, cocoon; b, moth. After Saunders. 


REMEDY: Let chickens run among the bushes after fruit is picked. Re- 
move and burn all rubbish in fall. 


“an 
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2. A pale or greenish caterpillar % inch long, injuring fruit 
of currant. Not common in Minnesota. 
CURRANT FRUIT WORM. 


Fig. 51.—Eupithecia interruptofasciata, Pack. 
3. Small grub feeding in fruit of currant and gooseberry, 
causing it to turn red prematurely. 


CURRANT FLY. 
REMEDY: Same as for Gooseberry Fruit Worm. 


The following insects also work on currants, and to some ex- 
tent on gooseberries: 

American Currant Borer; Native Currant Borer; Saddle-backed 
Caterpillar; Ilo Emperor Moth; Currant Endropia; Currant An- 
gerona; Pepper and Salt Currant Moth; Oblique-banded Leaf 
Roller, etc. 

GRAB. INSECTS. 
A. Attacking the Roots: 
I. Producing little irregular spherical galls on rootlets and 
larger roots, causing death. Have not met with it in 


Minnesota. 
: GRAPE-VINE PHYLLOXERA. 


Fig. 52.—Phylloxera vastatrix, Plach.: a, leaf with galls; b, section of galls showing mother 
louse at center with young clustered about; c, egg; d, larva; e, adult female; f, same 
from side—a, natural size, rest much enlarged. From Marlatt, Dep. of Agriculture. 
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2. Large borer, cutting a tube through the root near the 


surface. 
BROAD-NECKED PRIONUS. 
See, Pig. 26. 


REMEDY: See same insect under “Insects Affecting Raspberry and Black- 


berry,’ page 48. 


3. Grub eating the bark of both the large and small roots. 
Beetles eating holes in leaves. 


GRAPE-VINE FIDIA. 


Fig. 53.—Fidia viticida, Walsh. 


From Marlatt, U. S. Dep. of Agriculture. 


REMEDY: ‘The adult beetle can be jarred from the leaves into sheets placed 


beneath the grapevines in June and July. 


pint 


tess 
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4. A yellowish-white worm working in the roots. 


GRAPE-VINE ROOT BORER. 


(Rare in Minnesota.) 


Fig. 54.—Sciapteron polistiformis, Harr.: Larva, cocoon, male and female. After Glover, 
U. S. Dep. of Agriculture. 
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B. Attacking the Branches: 
I. Young shoots suddenly break off or droop in spring; a 
small hole just above the base of the shoot leads into 
a burrow. 


APPLE-TWIG BORER. 


Fig. 55.—Amphicerus bicaudatus, Say. From Marlatt, U.S. Dep. of Agriculture. 


REMEDY: Removing and burning twigs with burrows of this Beetle will 
check the ravages somewhat. 


2. Canes show roughened longitudinal rows of perforations. 
SNOWY TREE CRICKET. 


See Fig. 29. 


RemMeEDy: See under “Insects Affecting Raspberry and Blackberry,” page 
40. 
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3. Canes exhibiting white, cottony masses attached to a 
reddish brown scale. 


COTTONY MAPLE SCALE. 


Remepy: Not abundant on grape. Can be easily scraped off, or touched 
with a feather dipped in kerosene. 


4. Canes exhibiting white frothy masses which resemble 
spittle. 


SPITTLE INSECT. 


Fig. 56.—Aphrophora 4-notata, Say.: a, trom above; b, from side. Lugger. 


ReMeEpy: If sufficiently abundant to be injurious, can be crushed by the 
hand. 


C. Attacking the Leaves: 


1. Leaves riddled with irregular holes about midsummer, 
by a little beetle. 


GRAPE-VINE FIDIA. 


REMEDY: See page 64. 
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(Another leaf beetle, Adoxus obscurus, is sometimes 
troublesome in Minnesota.) 


2. A yellowish-brown beetle 4% of an inch long, feeding on 
leaves. 


LIGHT-LOVING ANOMALA. 


REMEDY: See page 54, under “Insects Affecting Raspberry and Black- 
berry.” 


3. Boring into buds in spring, also eating small holes in 
expanding leaves, small shining blue beetle. 


GRAPE-VINE FLEA BEETLE. 


RemMEDy: ‘The winter is passed under leaves beneath the vine, or in the 
ground near the roots. Therefore, allow chickens to scratch among the vines 
in fall after grapes are picked, and later remove and burn all rubbish, and 
scatter some air slaked lime or unleached ashes on the earth. It is claimed 
that on chilly mornings these Beetles are not active, and can be jarred from 
the leaves. 


4. Long legged, brownish beetles eating the blossom, leaves 
and fruit. 
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ROSE CHAFER. 
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Vig. 58.—Macrodactyhis subspinosus, Fab. From Marlatt, Division of Entomology, U. S. 
Department of Agriculture. 


REMEDY: Can be jarred on sheets in the cool of the morning. 


5. Greenish caterpillar feeding within a folded leaf and 


skeletonizing it, about midsummer. 
GRAPE-LEAF FOLDER. 


Fig. 509. Fig. 60. d 
Fig. 59.—Desmia maculalis, Westw.: a, male moth; b, female; c, larva; d, head and thoracic 
segments of same enlarged; ec, pupa; f, tip of same enlarged; g, leaf folded by larva. 
From Marlatt, Dep. of Agriculture. 
Fig. 60.—Grape leaf folded by this insect. Original. 
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ReEMEDY: Caterpillar can be destroyed by crushing the rolled leaf. The 
writer has picked the rolled leaves from his own vines and burned them or 
crushed them, being careful not to let the worm slip out of the leaf. 


6. Leaves blotched and scorched, finally curling up and fall- 
ing, by little jumping insects. 


GRAPE THRIP OR LEAF HOPPER. 


Fig. 61.—Grape vine leaf infested with Typhlocyba species, Lugger. 


REMEDY: Remove all rubbish in the fall, and disturb the ground by raking. 
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7. Large greenish caterpillar, with a pale yellow stripe 


down each side, and a horn near tail. 


GRAPE-VINE SPHINX. 


Fig. 62.—Ampelophaga myron, Cram., caterpillar. After Riley. 


ReMEDY: Hand picking is best remedy. Small parasites help us in com- 
bating this pest. 


8. Black beetle eating the tissues on the upper surfaces of 


the leaves, and discoloring them. 
RED-HEADED SYSTENA. 


REMEDY: Paris green sprays would be effective. 
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g. Large reddish yellow beetle, with six black spots on 
wing-cover, eating holes in leaves. 


SPOTTED PELIDNOTA. 


Fig. 63.—Pelidnota punctata, Linn. After Riley. 
REMEDY: Not common in Minnesota. Hand picking if necessary. 


1o. A purplish or orange colored worm with dark markings, 
feeding on leaf of grape and woodbine. 


EIGHT-SPOTTED FORESTER. 


Fig. 64.—Alypia octomaculata, Hbn.: a, caterpillar; b, one segment of the same; c, adult. 
‘After Riley. 


RemMeEpDy: Hand picking, or Paris green or hellebore when necessary. 
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D. Attacking the Fruit: 
1. Ripening fruit discolored, and burrowed by a whitish 
caterpillar. 


GRAPE BERRY MOTH. 


Fig. 65.—Polychrosis viteana, Clem.: a, moth; b, larva; c, pupa; d, case with empty pupa, all 
enlarged; f, grapes with worm natural size. From Marlatt, Dep. of Agriculture. 


REMEDY: Rake up and destroy the fallen leaves and rubbish under the 
vines in the fall. Early gathering and shipping are recommended. All fallen 
fruit should be destroyed. _ Bagging grapes as soon as fruit sets would be 
effective, but not practical on a large scale. A new parasite (7hymaris slinger- 
landana, Ashm.) has recently been bred from this pest. 


2. Eating holes in ripe fruit, beetle large, yellowish, hairy. 


BUMBLE FLOWER BEETLE. 


Fig. 66. 


Euphoria inda, Linn. From Chittenden, U. S. Department of Agriculture. 


Remepy: Hand picking. 


74 INJURIOUS INSECTS OF 1904. : 


3. Eating holes in young fruit, a long-legged beetle. 


ROSE CHAFER. 
See Fig. 58. 


REMEDY: See page 60. 


4. Fruit discolored on one side by the presence within of a 
small yellowish-white grub. 


GRAPE CURCULIO. 


(Not common in Minnesota.) 


Fig. 67.—Craponius inequalis, Say. After Riley. 


The following insects also attack the Grape: Saddle-backed 
Caterpillar, various tree hoppers not mentioned above; Spotted 
Vine Chafer; many Sphinx moths; Hog Caterpillar; Red-Should- 
ered Sinoxylona; False Chinch Bug; American Procris; Smeared 
Dagger Moth; Gartered Grape Plume; Sulphur Colored Tortrix, 
and others. 

STRAWBERRY INSECTS. 
A. Attacking the Roots: 
1. A pinkish caterpillar boring irregular channels through 
the crown and larger roots, causing them to. wither 
and die. 


STRAWBERRY ROOT BORER. 
SS = 


Fig. 68.—Anarsia lineatella, Zell. After Saunders. 


Remepy: No practical remedy. Badly infested plant should be dug up, 
and a new planting made. 
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2. A white grub boring downward from the crown. 


STRAWBERRY CROWN BORER. 


Fig. 69.—Tyloderma fragarie, Ril. After Riley. 


RrEMEDy: Old beds more likely to be infested than new beds. Dig up 
and burn plants after fruiting season. 


3. Eating out the crown and roots, a dark brown snout 
beetle or its whitish grub. Quite destructive, at times, 
in this state. 


PITCHY-LEGGED OTIORHYNCUS. 


Fig. 70.—Otiorhynchus ovatus, Linn. 


REMEDY: No remedy known beyond the digging up and destroying of old 
beds when infested. 
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4. A large white grub eating the roots. 


MAY BEETLE. 


Fig. 71.—Lachnosterna fusca, Freehl. From Riley. 


RremMeEDy: Grubs eaten by fowls. Crows are fond of them. They are 
attacked by disease. 


5. A hard yellowish or brownish worm eating the root. 


WIRE WORM. 


ReMEDY: Plant strawberries only in land which has been in cultivation 
some time. Wire worms may be trapped or poisoned. See page 172. 
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B. Attacking the Leaves: 
1. Brownish caterpillars in June and August rolling the 


leaves into cases, and fastening them with silk. 


LEAF ROLLER. 


Fig. 73.—Phoxopteris comptana, Froel. After Saunders. 


ReMEpDy: If bad, sprinkle with hellebore and water, or gather and burn 
infested leaves. See page 54. 


2. Young plants gnawed off at the surface. 


CUT WORMS. 


Fig. 74.—A grotis ypsilon, Rott. After Riley. 


REMEDY: Cut worms may be trapped or poisoned. See page 171. 


3. Small, pale spotted, active beetles riddle the leaves with 
holes in June. The young beetle in the grub form 


attacks the root. 


SPOTTED PARIA. 


REMEDY: Use hellebore. 


78 INJURIOUS INSECTS OF 1904. 


4. A small blackish snout beetle puncturing stems and buds 
of staminate varieties. 


STRAWBERRY WEEVIL. 
Sée Fig. 33. 


Remepy: No really good remedy. The burning over of old fields after 
crop is gathered has been suggested. Plant chiefly pistillate varieties, using 
only occasional rows of staminate plants. Write to the experiment station ii 
radical measures seem necessary. 


5. A small, active, jumping striped beetle, eating holes in 
the leaves. 


STRIPED FLEA BEETLE. 


Fig. 75.—Phyllotreta vittata, Fab. From Riley, U. S. Department of Agriculture. 
REMEDY: Same as for Spotted Paria. 


6. A brownish bug, % of an inch long, sucking the sap 
from buds and leaves, causing them to wither. 


TARNISHED PLANT BUG. 


REMEDY: See page 53. 


@ 


Attacking the Frut: 
1. A caterpillar feeding on the berry. 


STALK BORER. 


REMEDY: See page SI. 
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2. A minute black bug, producing a “buggy” odor when 
eaten with berry. 


FLEA-LIKE NEGRO BUG. 
See Fig. 42. 


REMEDY: No remedy called for. 


3. A black beetle nearly an inch long, eating the berry. 


HARPALUS PENNSYLVANICUS. 


lig. 76.—Harpalus pennsylvanicus, De G.: a, anterior tarsus and part of tibia showing 
notch; b, beetle. After Riley. 


REMEDY: Bran mixed with water sweetened with molasses, and poisoned 
with Paris green, is said to be fairly effective. It should be placed at intervals 
through the strawberry patch, each portion covered with a piece of shingle or 
board. Pick beetles and destroy them if necessary. ‘Traps in the shape of 
boards, etc., are good. Write for further particulars if troubled with this pest. 


See also Seventh Annual Report of Entomologist (Bulletin 77), page 39. 


The following insects also attack the Strawberry: Wavy- 
striped Flea Beetle, Imbricated Snout Beetle, Grape-vine Cater- 
pillar, Thread-bearing Span Worm, Rusty Brown Tortrix, Sulphur- 
colored Tortrix, etc. 
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INSECTS: AFFECTING MELONS, SOUASHES AND 
CUCUMBERS. 
A. Attacking the Leaf: 


I. Small green bugs on under side of melon leaves. 


MELON LOUSE. 


Fig. 77.—Aphis cucumeris, Forucs. Wingcd viviparous female. After Smith. 
Remepy: If melon patch is very small, spray under side of leaves with 
kerosene emulsion (1-12), or dust under side of leaves with pyrethrum. 
Whether the patch be large or small, destroy all old vines and rubbish on 
melon patch, and plant some’ crop other than melons or cucumbers there the 


following season. Frequently the attacks of this louse are not of long dura- 
tion. Parasites kill many. 


2. A brownish bug about 34 inch long on leaf. 


TRUE SQUASH BUG. 


Fig. 78.—Anasa tristis, De G.: a, mature female; b, side view of head, showing beak; 
c, abdominal segments of male; d, same of female;—a, twice natural size; b, c, d, slight- 
ly more enlarged. After Chittenden, Div. of Entomology, Dep. of Agriculture. 
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REMEDIES: Protection of young plants by coverings. 2. Planting an 
excess of seed in order to distribute the attack. 3. Hand picking early in the 
morning. 4. Hand picking the large yellowish brown eggs, which can be 
found without much difficulty on the under side of the leaves. 5. Strewing 
some repellant on soil close to plant, such as lime, or gypsum, or sand sat- 
urated with kerosene or turpentine. ‘This is of questionable efficacy. 6. As 
this insect hibernates in rubbish on field, it is of the utmost importance that all 
vines should be destroyed immediately after gathering the crop, thus killing 
the immature bugs, which are still on the vines. One should burn in the fall 
all rubbish likely to afford winter quarters for this pest. 7. It is claimed that 
this bug will not touch cucumbers if there are squashes in the neighborhood; 
that it prefers squashes to pumpkins and pumpkins to cucumbers and melons; 
hence, if one wished to raise cucumbers or melons, he might (if the above 
statements are correct) plant squashes or pumpkins near them as a catch crop. 


3. A yellow and black striped beetle, 144 of an inch long, 
feeding on leaf and blossom; wrongly called “Squash 
Burs 


STRIPED CUCUMBER BEETLE. 


Vig. 79.—Diabrotica vittata, Fab. From Chittenden, U. S. Department of Agriculture. 


REMEDY: Paris green may be dusted dry on the plants, mixed with slaked 
lime or cheap flour, about one part of Paris green to 50 or 60 parts of flour or 
lime. At least one party (Forrest Henry) has obtained relief by dusting the 
pure Paris green sparingly upon the plants, the plants not having been burned 
thereby. Tobacco dust scattered about the young plants is said to keep the 
Beetle away for quite a while. One should always burn the plants in the fall 
immediately after gathering the crop, thereby killing a large number of insects 
as well as destroying probably some eggs which have not hatched, and thus 
lessening the Beetle crop for next year. Planting a much larger number of 
seeds than are actually needed is also practiced, 
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4. A greenish yellow beetle, same size as above, with 12 
black spots, feeding on leaf of plant. 


TWELVE-SPOTTED DIABROTICA. 


ra 1 
Fig. 80.—Diabrotica 12 punctata, Oliv. After Riley, U. S. Dep. of Agriculture. 
REMEDY: Same remedies as for Striped Cucumber Beetle. 


5. A black shining beetle, which jumps like a flea, found on 
melons and cucumbers. 


CUCUMBER FLEA BEETLE. 


Fig. 81.—Epitrix cucumeris, Harr. 

REMEDY: 
cucumbers. 
pests. 


From Chittenden, U. S. Dep. of Agriculture. 
Really more troublesome to leaves of apple trees than to 
Would be easily kept in check by treatment for two preceding 


The Melon Caterpillar attacks melons, and the Neat Cucumber 


Moth or Pickle Worm attacks fruit of cucumber, but we have not 
met with these in this state. 


. 


Be 
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CONTROL OF MELON BLIGHT AND LEAF-EATING 
MELON INSECTS. 


That this troublesome fungus disease, which works on melons and 
cucumbers, can be combated, if treatment is begun early enough, has 
been practically demonstrated. Bordeaux mixture properly made and 
properly applied has been found successful. It must be borne in_ 
mind, however, that any application affects only the surface, and the 
surface must be kept coated, thus preventing the spores from germi- 
nating and starting a growth in the tissues of the leaf, for then it 
cannot be reached. Applications of Bordeaux mixture should be 
begun as soon as first leaves of plant appear, and should be repeated 
every eight or ten days for six or seven weeks. Fewer sprayings might 
possibly do, but it is better to err by giving too many. than to run the 
risk of the fungus getting a foothold by giving too few. The melon 
raiser must begin spraying early, as above indicated; if he delays, 
his work and material are wasted. A Knapsack sprayer might be 
profitably used for the first few applications, but after the vines are 
larger, and call for more liquid, a spray pump and barrel are desirable. 
Further, the grower must distinguish between this blight and the wilt 
caused by a bacterial organism, since the Bordeaux does not affect 
the latter. Plants showing this wilt should be destroyed at once. 

What is known as the 4.4.40 sol. of Bordeaux is used for this 
work, and it is made as follows: Dissolve four pounds of copper 
sulphate (blue vitriol) in four gallons of water in a tub or crock; 
slake four pounds of good quick lime slowly, adding water as it slakes 
to make four gallons. When wanted for use, and it should be used 
very shortly after it is made and not kept for some time, add sixteen 
gallons of water to each mixture, lime and blue vitriol, and then pour 
the two solutions together. Do not mix the solutions before diluting. 

It is eminently essential that the Bordeaux mixture be not acid, in 
order that it may not burn the foliage. .There are various tests to 
determine whether it is or is not acid: 

1. Ifa clean knife blade held in the solution a minute or two 
becomes copper coated, more lime should be used. 

2. If a little of the solution be poured into a shallow dish, and 
one gently blows across its surface, a thin film should form; if it does 
not, add more lime. 
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3. Buy a few cents worth of ferrocyanide of potash, dissolve it 
in water. ‘To a little of the Bordeaux mixture in a glass or crock- 
ery dish add a few drops of the ferrocyanide of potash solution; if 
a brown color appears, the Bordeaux is acid, and more lime should 
be added, and the test repeated. 

These frequent applications of Bordeaux, if it is properly made 
and properly applied, will keep the blight in check, and will in a great 
measure also prevent insect attack. The insecticidal qualities of the 
mixture could be bettered by adding four ounces of Paris Green (or 
one gallon of arsenate of lead) to every fifty gallons of Bordeaux. 


PRELIMINARY REPORT UPON WORK AGAINST THE 
DESTRUGEIYV Ei Ah HO Pi ike 


This injurious insect and its work in nurseries were discussed 
in the report of last year, and it was then announced that an active 
campaign against it would be inaugurated in the summer of 1904. 
In the meantime, having met with Professor Stedman of the Missouri 
Station, I was struck by his description of a spraying machine, planned 


to spray four rows of nursery trees at the same time, which he had. 


had made in his state. He very courteously gave me a general de- 
scription of the outfit, the plans for which I have followed in Minne- 
sota in a general way. 


THE CART. | 


It seemed, however, desirable to bring the reservuir below the plat- 
form in order to better balance the cart, and since three or four- 
year-old trees in Minnesota are not as tall as trees of the same age 
in Missouri, we found it unnecessary to make the cart as high as the 
one used in the state south of us. Therefore, while Stedman’s plan 
was followed in the main, the cart we constructed differs.from his in 
many minor details. This outfit is intended for use in large nurseries, 


and on level ground. 


j 
5 
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Fig. 84 shows the cart as it was first made for use with kerosene 
emulsion. ‘The wheels are 5% feet in diameter, with 4-inch tires, 
and the platform, which is 8x41 feet square, is 14 inches above the 
wheels, well balanced on the axle, so that almost all the weight, 


practically all, comes on the axle, not on the horse. The lower hori- 


Fig. 84.—Our Spraying Outfit at work in Nursery. Fitted with one Simplex Pump and 
one Kero-water Pump. Only the latter in use. 

zontal pipe D (see Fig. 85) is 1 inch, and 10% feet long. Just 3% 
feet distant from each other on this pipe four nozzles are attached, 
pointing directly downward. This spacing brings each one of these 
nozzles directly over a nursery row, where the rows are three and 
one-half feet apart, the usual distance. A nurseryman can, of 
course, suit this distance to the space between the rows in his nurs- 
ery. Horizontal pipe D can be raised or lowered by means of 
chains, to suit high or low trees. 

Horizontal pipe C is fourteen feet long, and projects ten inches 
back of the platform. ‘The three-eighth-inch verticals from this pipe 
are five feet four inches long, three and one-half feet space between 
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them, and cross pieces at the bottom, so arranged that the nozzle at 
each end of each cross piece points up at an angle of 45 degrees. ‘This 
spacing, with that between the nozzles on the upper pipe, results in a 
copious spray coming both from above on the tops of the trees, and 
from below against the lower surface of the leaves, the latter being a 
very important feature. In actual practice the trees are completely 
surrounded by a fine spray, so that insects, whether they be upon the 
upper surface of leaf or twig, or the lower surface, or whether, dis- 
turbed by the spraying, they seek to fly away, are sure to be caught 
by the deadly mist. A glance at Fig. 85 will enable one to appreciate 
these details. In this drawing the two pumps, which, as intimated 
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Fig. 85.—Details of Spraying Outfit. 

above, were intended to be used with kerosene emulsion, are shown, 
and the two pieces of hose running from each to the horizontals. 
The double hose from one pump can be joined to either one of the 
horizontals, or to both, or the four pieces of hose from the two pumps 
can be so connected with the horizontals that the working of both 
pumps will contribute to the force in both pipes, and, therefore, in all 
the twelve nozzles. This latter arrangement seemed at first necessary, 
for we supposed that both pumps would be required to make all the 
nozzles do effective work. As a matter of fact, when emulsion was 
used, one pump worked by one man was all that was necessary 
to bring good results at the nozzles. The two pumps used with kero- 
sene emulsion were both ‘‘Simplex” pumps and answered the purpose 
perfectly. It is evident that such an outfit could be used with any 
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spraying compound (except Kero-water), which it was desired to apply 
to nursery trees. Our tank, resting on a platform between the wheels, 
readily seen in the photographs, was made out of strong galvanized 
iron and was two feet ten inches in diameter and three and one-half 
feet high, holding about 165 gallons; a faucet at bottom behind 
allowed the emptying of the tank at any time. A fourteen-inch square 
hole on top with cover afforded opening for filling. 

A heavy and steady horse was used with the cart, and an old saddle * 
on the back of the animal seemed to relieve his back of any undue 
strain. However, as stated above, the weight was so well balanced on 
the axle that the outfit was not at all severe on the horse, and was 
drawn when the tank was from one-half to two-thirds full with appar- 
ent ease. 


WORK IN THE FIELD. 


The tree hopper was first observed this season in various nurseries 
early in July; on July 4th in one in Southern Minnesota, where it 
rapidly grew very abundant. On July 8th it was found to be doing > 
destructive work in another large nursery in Southern Minnesota, 
and was abundant on the Station grounds from about July r5th. It 
was also found to be very bad in nurseries in Southeastern Minnesota 
and extremely abundant in Wright county nurseries on July 21st. 

One of the large nurseries referred to above was chosen as the 
field of our experimental work. We had planned to spray early in 
July, but owing to delay in getting the cart completed, the first 
spraying was not given until July 14th, at least ten days later than 
intended. At that time kerosene emulsion was used at the rate of one 
part of stock emulsion to twelve parts of water. The machine worked 
perfectly, one man and one pump being sufficient to envelope each tree 
in the row in a complete fog. In this fog were thousands of hoppers 
fiying from the trees, but unable to escape the spray. 

This strength of emulsion, however, while it killed the young 
hoppers, did not permanently affect the adults. We therefore, on 
July 19th, increased the strength, using one part emulsion to ten of 
water. This in no way injured the trees, nor did it, unfortunately, 
kill the adults, which were very numerous at that date. 

Learning from the Missouri Station that they were using a 
mechanical mixture of kerosene and water (10 per cent), with con- 
siderable success, I sent for a Kero-water pump, known as the “Peer- 
less,” which is seen in one of the photographs (Fig. 84) fitted to the 
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cart by the side of the “Simplex.” This pump is so connected with a 
tank which can be filled with kerosene that every stroke of the han- 
dle not only draws water from the water reservoir through one pipe, 
but also, at the same time, a regulated amount of kerosene from the 
kerosene tank, the oil and water mixing mechanically, and issuing 
from the nozzles as a fine spray, the so-called Kero-water mixture. 
This is very effective, easy to prepare, in fact it calls for no prepara- 
tion, as the kerosene emulsion does, and easy to apply. Unfortunate- 
ly, the writer has yet to see one of these Kero-water machines which 


Fig. 86.—Hand Dust Sprayer at work. 


pumps true to the indicator. Our experience has been that if the 
indicator points at 10 per cent one is not at all sure of obtaining 
that percentage of oil in the water, in fact, he is quite sure not to. 
When the indicator of our “Peerless” pump “indicated” 20 per cent, 
we found by actual test that we were pumping 10 per cent, 25 per 
cent register giving 15 per cent. With the indicator at 30 per 
cent we obtained 25 per cent, while 50 per cent on the indicator gave 
nearly 50 per cent by actual test as it came from the nozzles. The 
indicator’s 10 per cent and 15 per cent gave such a small per cent 
of oil, far below the figure indicated, as to be practically worthless 
for our purpose. We found further that when the oil in the oil tank 
got quite low, the per cent materially changed; for instance, with the 
indicator at 25 per cent we pumped 15 per cent steadily until tank was 
nearly empty, when test showed that we were getting only 5 per cent. 
This inaccuracy and variation is common to all the Kero-water pumps 


nae Dey 


an 


INJURIOUS INSECTS OF 1904. 89 


with which we have had experience, and is a serious objection to their 
use. Nevertheless, once understood, and frequently tested in the 
field, these machines do good service. 

Our Kero-water outfit arrived too late in the season to be of 
really practical benefit. It was used August 5th for the first time, and 
Kero-water of 15 per cent applied. At that date the hoppers were 
becoming decidedly less in number, and further, the pump could only 
supply liquid sufficient to fill the lower nozzles. This difficulty was 
overcome by obtaining another pump, so that next season we will 
be prepared at the very outset to put up a good, and, | believe, a very 
successful fight against this pest, which is costing the nurserymen 
several hundred dollars’ loss annually. Mr. Robert Wedge, under 


Fig. 87.—Cyclone Dust Sprayer. 


whose supervision the spraying was done, wrote this department 
under date of August rith, six days after using the Kero-water 
spray, that he could “see no bad effect on the foliage of the apple 
trees sprayed with 15 per cent mixture.”’ 

We have already alluded to the statement from Missouri that 
Io per cent Kero-water mixture appears to be effective against the 
adult hopper. In spite of Mr. Wedge’s statement that [5 per cent 
did not appear to injure foliage, from observations along this line 
at the Experiment Station, the writer is induced to believe that 10 
per cent is much safer than 15 per cent in this regard. 

At Adrian, Minnesota, Mr. Fred Mohl, proprietor of a large 
nursery, has kindly co-operated with the Entomologist, and has 
been making a series of experiments with the dust spray. Figs. 86 
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and 8&7 show the Cyclone Dust Sprayer in operation, Fig. 86 repre- 
senting the hand machine, and Fig. 87 the larger machine used on 
wagon. Mr. Mohl sprayed twice with the “Caustic Lime” mixture, 
and once with the “General Formula.’’ At the date of my visit, 
in July, the trees were looking very well, though they were not 
free of leaf hoppers. He is of the opinion that if he had begun 
earlier, “before the hoppers appeared” as he expressed it, and sprayed 
three times, he could have kept them well under control. While the 
writer is quite willing to be convinced, he has not absolute con- 
fidence in the perfect efficacy of dust spraying. For many fungus 
diseases and some insects, and under certain conditions where liquid 
cannot be used, it is unquestionably an excellent thing, as shown by 
the vigorous appearance of Mr. Mohl’s trees, but in the case of the 
leaf hopper we have doubts. We would be very glad indeed to 
have these doubts removed, and its extreme usefulness demonstrated. 

Mr. Mohl is an enthusiast as regards dust spraying, as shown 
by the following extracts from letters from him, the first written 
on February 24th, and the latter, referring to the effect of spraying 
his orchard, on July 25th. 

“T have your favor of the 23rd inst. regarding campaign against 
the leaf hopper and was glad to hear from you on this subject as 
I have for years been bothered with these leaf hoppers not only in 
the orchard but also in the nursery. With the old method of spray- 
ing, it has been hard to reach them as they get on the under side 
of the leaf, which curls up and with liquid spray you cannot get to 
them, unless, perhaps, by persistent early spraying, which may keep 
them away. ‘This year I intend to give the dust spray a thorough 
test and will begin the first spraying before the leaves come out. I 
intend to buy another small dust sprayer in addition to the Cyclone 
sprayer- which I have. This smaller machine can be carried about 
and will come handy to fight the enemy as it appears. I shall also 
buy the prepared dust as per circular which I enclose. 


“In the orchard where we sprayed with the Caustic Lime twice 


and once with the General Formula, we can find scarcely any leaf 
hoppers, and, in fact, no insect pest of any kind. I am of the opinion 
that if we had begun spraying in the nursery before the enemy 


Nott.—The “Caustic Lime’ formula consists of ground lime, sulphur and 
concentrated lye. The “General Formula” is made of ground lime, “sal. 
Bordeaux,” sulphur and Paris green. 
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appeared and sprayed with the Caustic Lime, say about three times, 
there would have been but a few hoppers. Some varieties appear 
to be more affected than others. * * * Iam yet of the opinion that 
if the dust or dry Bordeaux is as effective as the liquid, a tree can 
be much more thoroughly sprayed than with liquid, and in less time 
and with less work.” In a later letter Mr. Mohl states that he 
sprayed the nursery only once, with Caustic Lime, after the hop- 
pers appeared and that it did not destroy them. 

‘ In certain experiments at the Station during the season, in con- 
nection with the leaf hopper, we found that one part of emulsion 
to twelve of water, when liberally applied to young nursery trees, 
will sometimes slightly burn some of the leaves of young 
apple trees if applied freely in hot sunshine. Under favorable con- 
ditions, however, we have used it as strong as one to ten without 
appreciable injury. 

Incidentally, observations were made upon the stability of kero- 
sene emulsion when mixed with water. We found that when one 
part emulsion was used to twelve of water, the separation of the 
oil began immediately, and the mixture could not be used safely 


after 15 hours; one part of emulsion to eight of water gave almost 
as bad results, while one part of emulsion to six of water was very 
much slower in separating. We found further that Io per cent 
Kero-water could be used with safety as regards the foliage, was 
death to plant lice, and apparently fatal to old as well as young tree 
hoppers. 


Fig. 88 represents the different stages of 
( this tree hopper from shortly after hatch- 
ing to the adult stage. It has been found 
on a number of trees and plants other than 
apple: ~ Inthe: case--of the latter. tree it 
would appear from evidence at hand that 
the egg is laid by the adult in the tissue of 
. the leaf, since young are found on the un- 
der side of the leaf, of such a tender age as 
2 to preclude the possibility of their coming 


Fig. 88.—Different Stages of ; 
the Leaf Hopper, Empoasca from any but a nearby source. Yet in the 
malt, Osborn. Original. absence of conclusive evidence the Ento- 


mologist hesitates to regard the above probability in the light of a 
fact. 


6 
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Mr. Robert Wedge, who did considerable work against the hop- 
per in Southern Minnesota last summer, under the writer’s direc- 
tion, reports that this insect’s attacks are least apparent on the 
Northwestern Greenings, and most evident on the Repka, Charla- 
moff, Lyman, Minnesota and Transcendent, these five varieties being 
about equal sufferers. After the Repka, according to this cor- 
respondent, Scott’s Winter appears to be quite badly affected, and 
then in diminishing ratio, Patten’s Greening, Early Strawberry, 
Sweet Russet, Malinda, Longfield, Duchess, Hibernal, Wealthy, 
Whitney, Peerless, Anisim. 


USES TO WHICH. THE ABOVE CART MAY BE APPLE D: 


The pictures of this spraying machine illustrate what may be — 


the steps in the evolution of something of special adaptation to the 
needs of all tree growers. As it is now constructed it can be used 


with Kero-water mixture, or kerosene emulsion, or lime and sulphur | 


spray, or resin wash, or Paris green, in short, with any of the 
sprays commonly used by nurserymen or orchardists against plant 
lice, leaf hoppers, caterpillars, scale, and other leaf-eating or sap- 
sucking insects. It is so large that it is adapted particularly to 
large nurseries on level ground. The expense of its construction 
would place it perhaps out of reach of the small growers, but never- 
theless a number of nurserymen of the same locality could share the 
expense and the advantages of such a machine with considerable 
profit. Further, the possibilities foreshadowed in the success of this 
cart as a sprayer are practically unlimited. A cart to straddle one 
row and spray the straddled row and the two adjoining rows could, 
in the opinion of the writer, be easily constructed. These carts, too, 
including the one we are now using, could be made automatic by 
connecting the pumps by proper gearing with the wheels. 

This work against the leaf hopper will be continued next sum- 
mer, and begun at the very first appearance of the insect. 


SPRAYING AND SPRAYING MACHINERY. 


This is a hackneyed subject in many states where fruit raising 
plays an important role, but has never been thoroughly discussed 
in Minnesota reports in the light of what we now know upon this 
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important adjunct to agriculture. It is claimed that the annual loss 
"on crops in the United States from insects and fungi ranges from 
$300,000,000 to $500,000,000, and that 75 per cent of this can be 
saved by judicious spraying. Our state is not only taking a stand as 
a fruit-raising state, but the conditions of raising vegetables, root 
crops, etc., have become such that frequently spraying is an impera- 
tive necessity. The Entomologist has been asked by agriculturists 
and horticulturists to discuss this subject fully, since in many in- 
stances money and time are wasted through ignorance of the essen- 
tial principles of spraying, coupled with a lack of knowledge of the 
habits of certain insects. Some insects eat the surface of twig, or 
leaf, or bud, or fruit, and can be killed with internal poisons such as 
Paris green, arsenate of lead, London purple, hellebore and the like. 
But others, from the fact of their inserting a beak and sucking the 
~sap from below the surface, cannot be reached by any arsenical or 
other poison applied to the surface, but must be sprayed or washed 
with some oily or soapy mixture, such as soapsuds, whale oil soap, 
kerosene emulsion, petroleum and the like, something which will 
stop up the spiracles (little holes along the side of the body through 
which they breathe), or will so irritate or burn the surface of their 
bodies, sometimes also stopping the spiracles, as to cause death. 
Such agents are found in tobacco water, pyrethrum, lime, sulphur, 
lime-sulphur (and salt) solution, potash, lye, etc. 

We can therefore readily divide Minnesota insects into two well 
marked groups, those which are mandibulate or biting, and those 
which are haustorial or sucking. Under the first class we have cut 
worms, army worms, potato beetle or “‘potato bug,’ codling moth 


b 


or “apple worm,” currant worms, wire worms, borers, plum curculio, 
tent caterpillars, canker worms, pear and cherry slugs, cucumber 
beetle, sometimes wrongly called “squash bug,’ and many others; 
in short, all insects which have biting mouth parts when they attack 
our crops. Under the second class—sucking insects—we have chinch 
bugs, all plant lice, leaf hoppers, true squash bugs and scale insects. 

Do not therefore use Paris green or any internal poison against 
plant lice or bed bugs, both of which mistakes on the part of our 


citizens have come to my notice. 


Fig. 89.—Bucket Spray Pump. Approximate 
cost without Bucket, $7.00. 
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Fig. 90.—Pump on Barrel, Showing Agitator. 


Approximate cost without Barrel, $16.00. 
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THE PUMP. 


This is a very important fac- 
tor in successful spraying. In 
purchasing a pump one will be 
guided by his needs; if it is 
wanted for a few shrubs and 
small trees in the yard, for use 
in a small vegetable garden, or 
for whitewashing a hen house, 
a bucket pump such as is shown 
in Fig. 89 will do, bearing in 
mind that the bucket or can will 
have to be carried from place to 
place and frequently filled. 
Hence, if a number of potato 
plants or other plants are to be 
sprayed in the vegetable garden 
it might pay one to get a pump 
which can be fastened to a barrel 
which could be hauled about on 
a wagon or stoneboat. Such 
pumps, with approximate cost in 
each case, are shown in Figs. go 
and ol. 

Do NOT buya syringe pump, 
which costs from $1.00 to $2.50 
or $3.00 and throws only a very 
coarse spray, and think you have 
anything of value. A plant 
syringe is all very well in a con- 
servatory, but valueless if any 
number of shrubs and trees are 
to be treated, and even conserva- 
tory or house use calls for some- 
thing which will administer the 
liquid in a fine spray and with 
force. 

Do NOT allow your home 
dealer to sell you a cheap pump 
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Fig. apa pai Cart and Pump, complete. Approximate cost, $9.00. 
($3.00 to $8.00) for garden and orchard, on the ground that it is 
“just as good.” It is not as good, as you will no doubt find later to 
your cost, should you be persuaded to purchase it. We append be- 


Fig. 92.—Small Sprayer for use in greenhouse or garden. Tin, 60c.; Brass Reservoir, 85c. 


low a list of manufacturers of spray pumps, and a good pump 
should show the name of some one of these as a guarantee of 


Fig. 93.—Steel Cart for Barrel and Pump. 
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its excellence. A good pump is one whose parts do not easily cor- 
rode. The working parts should be of brass. Leather or rubber 
valves are not used in the best pumps, but are replaced by brass valves. 
Cylinders lined with porcelain are not desirable. 

A farmer or fruit grower should be willing to pay anywhere from 
$9 to $20 for a good pump. Automatic and power sprayers, for use 
in large orchards, and on extensive field crops (See Figs. 97, 98, 99, 
100) come much higher. He should insist upon seeing the interior of 
a pump before buying. Several might unite in buying a pump, there- 
by being able to purchase a good article with comparatively small 
expense to each individual. 


Fig. 94.—A Barrel Cart. 


Connections of good hose are important, and poor hose should be 
avoided; three-ply and four-ply are generally used, but where great 
pressure is to be planned for, five-ply or even six-ply is desirable. Hose 
can be bought of any length, and where trees of some height are 
to be sprayed (10 to 20 feet) extensions are necessary. These can be 
bought of various lengths, and consist either of metal pipe alone to 
the ends of which the hose and nozzle is attached, or the same encased 
in bamboo. Drip guards which encircle the extension just below 
the nozzle, or just above the point where it is held will add to the 
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comfort of the man spraying by catching liquid which would other- 
wise run down the pole upon his hands. In submitting the following 
list of manufacturers, taken from Geneva Bulletin No. 243, we must 
remind our readers that some of these firms have agents in different 
cities in Minnesota. In such cases, the manufacturers would not 
quote any better price than the agents. A request for a catalogue 
price list, mailed to any one of the following firms, would doubtless 
meet with immediate attention. 


t 


E. C. Brown & Co., Rochester, N. Y. 

Dust Sprayer Mfg. Co., 510 Broadway, Kansas City, Mo. 

Deming Co., Salem, Ohio. 

W. & B. Douglas, Middletown, Conn. 

Field Force Pump Co., Elmira, N. Y. 

Friend Mfg. Co., Gasport, N. Y. 

J. F. Gaylord, Catskill, N. Y. 

Goulds Mfg. Co., Seneca Falls, N. Y. 

Hardie Spray Pump Mfg. Co., Detroit, Mich. 
H.W. Henry, LaPorte, Ind. 

Hillis Dust Spray Mfg. Co., McFall, Mo. 

Leggett & Bro., New York. 

J. J. Kiser, Stanberry, Mo. 

Morrill & Morley, Benton Harbor, Mich. 

F. E. Myers & Bro., Ashland, O. 

Niagara Spraying Co, Middleport; N. Y. 

Pierce-Loop Sprayer Co., North East, Pa. 

Rochester Machine Tool Works, Ltd., Rochester, N. Y. 

Rippley Hardware Co., Grafton, Il. 

DY-BSnuth-é& Co: Utica, No Y¥. 

Spramotor Co., London, Ont., and Buffalo, N. Y. 

Wm. Stahl, Quincy, IIl. = 

Wallace Machinery Co., Champaign, III. 

R. B. Williamson, Clifton Springs, N. Y 
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THE NOZZLE AND THE SPRAY. 


A spraying outfit without a good nozzle is like the play of Hamlet 
with Hamlet himself omitted; in other words, the outfit is practically 
worthless unless it is well equipped in this particular. This leads us 
to speak of a most important point in this connection, namely, th2 
liquid must be applied in the form of a must, or very fine spray, and must 
strike the fruit, leaf or twig with force. A nozzle which will not do 
this is, with the exception noted below, of little or no value, as far as 


“J 


Fig. 95.—An Automatic Sprayer. Cask holds 10 gallons. Wheel 26 inches high, 3-inch 
Tire. Weight of outfit, 75 pounds. Price complete. as shown, $24.00. 
treatment against insect: pests is concerned. Do not think that a 
mere sprinkling is going to do the work. Note, in this connection, 
that the old-fashioned field sprinkler which used to be employed in 
puting Paris green solution on potato vines has been replaced by the 
modern cart, geared to pump automatically, and furnished with noz- 
zles which apply the liquid in a fine spray and with force. This is 
economy, for when there is but a coarse spray, or if the nozzle “drib- 
bles” the liquid is wasted. It is economy too, while seeing that every 
leaf and every part of the fruit or twig, whatever one is treating, is 
well covered, not to waste the liquid by spraying too much, that is, 
the liquid should not drip off, or run off the tree or plant to any great 

extent. 
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In purchasing a nozzle, get one which can be readily cleaned, for 


even with care in straining the liquid, some particles of foreign mat- 


ter will occasionally clog the nozzle. We have found the Vermorel 


Fig. 97.—Automatic Field Sprayer, Six rows. 


Approximate cost, $67.50. 
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nozzles excellent in this particular, and making a spray fine enough 
and forcible enough for all purposes. When Bordeaux mixture or 
lime-sulphur-salt mixture, or a whitewash is to be used I change the 
Vermorel for the Bordeaux nozzle, which is better adapted to these 
compounds. This is the exception referred to above. 


Fig. 98.—Automatic Field Sprayer, Six rows. Approximate cost, $72.50. 


Fig. 99.—Automatic Field Sprayer, with five rows of brass piping. Approximate cost, 
$90.00. 


STRAINERS. 
All compounds used for spraying should be strained before or 
while being poured into the barrel or other receptacle from which 
they are to be drawn by the pump. If possible avoid using burlap for 
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this purpose, since if used lint is bound to be carried into the pump 
and is likely to bother you by clogging the nozzle. Brass strainers 
are the best, made to fit the opening through which one pours the 
liquid. In addition to this, every good pump has a strainer in the 
lower end of suction pipe or suction hose through which the liquid is 
drawn into the pump. 


AGITATORS. 

Most pumps—all good pumps 
—are equipped with agitators 
which, as a rule, the working of 
the pump handle keeps in mo- 
tion. These are generally pad- 
dles which keep the liquid in the 
barrel or other receptacle con- 
stantly stirred. Paris green be- 
mg heavier than water, sinks if 

the liquid is not kept constantly in 

Fig. Sore Meer mounted. on motion, the result being that the 

poison is unevenly distributed, 
and a part of the tree or a somes of the plant will be injured or killed 


Fig. 1001%.—Six-row Sprayer in Field. 
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by receiving an unnecessarily large amount of the green, while other 
parts will receive little or none. Should one be using Paris green in 


solution from a bucket, this should be borne in mind, and the solution 
almost constantly stirred. 


TANKS FOR FIELD USE. 


Fig. 1o1.—Three-row Sprayer at work in field of Strawberries. It is claimed that one 
man can drive and work the machine. Price of Hose, Piping, Nozzles and Connec- 
tions (without the pump), $7.50. 3 


These can be made of galvanized iron or pine (cypress is said to be 
the best of the woods for this purpose where obtainable) or cedar. 
When made of wood the inside should be painted. Two horses cannot 
comfortably draw more than 250 gallons of liquid over the field. 
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Fig. 102.—The ‘Auto Spray.’”? Holds four gallons. The hand in the engraving is out 
of all proportion. Tank is of steel or brass. Compressed air. Weight, when loaded, 
39 Pounds. 


KNAPSACK SPRAYERS 


Machines intended to be carried around on back, or lifted about 
by hand when desired, and excellent for work with shrubbery or in 
garden where too much ground is not to be covered. The writer 
speaks from personal experience when he says that after several fill- 
ings the weight tells upon one’s back and shoulders. See Fig. 112. 


lig. 103.—Vermorel Noz- Fig. 104.—Improved Ver- Fig. 105.—‘‘Bordeaux”’ 
zle. Cost, Roc. morel Nozzle. Spray Nozzle. Cost, 


8oc. 
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KERO-WATER SPRAYERS. 


These are machines made both in knapsack form, Fig. 112, and 
to be used with barrel, Fig. 113, possessing a receptacle for kero- 
sene so connected that every stroke of the pump handle draws some 
of the oil from the oil tank and it is mechanically mixed with the 
water, issuing from the nozzle in what we call the “Kero-water 
spray.” This has the advantage over kerosene emulsion in that it 
eliminates the making of the latter, and hence is a saving of time. 
It is, of course, cleaner than the emulsion and easier to handle. 
Ten per cent of oil and 90 per cent of water, or 10 per cent 
Kero-water, as it is called, is very effective against many suck- 
ing insects, and ordinarily does not injure the foliage. A valve 
and graduated disk on these pumps is supposed to afford an 
opportunity to obtain 5. per cent, 10-per cent, 20 per cent or 


Fig. 166.—Double Vermorel Nozzle. 


oil and upwards, according to the needs of the operator. Unfortu- 
nately in all the pumps with which the writer has had experience, the - 
per cent of oil indicated is not always the per cent obtained. Fur- 
ther, it has been our experience in the field to find that a Kero-water 
pump which is delivering say 15 per cent Kero-water at one time, may 
drop to 5 per cent when the water or oil in the receptacles gets low. 
However, the first of these defects can be overcome by testing, prefer- 
ably, with a glass graduate, your own machine before it is used, and 
making memoranda of what the indicated per cents on the disk really 
are in practice. We found that 5 per cent and 10 per cent could not 
be relied upon at all, see page ; that 20 per cent really gave Io 
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Fig. 110.—Three-cluster painting Nozzle. 


Fig. 107.—Double Bordeaux Nozzle. 


Fig.- 108.—Double acting Purp. 
Approximate cost, $36.00. 


per cent, etc. Any glass jar or bottle with straight sides 
can be used in this test to obtain an approximately cor- 
rect reading of the proportionate amount of water and 
oil. Catch the spray as it issues from the nozzle, and let 
it stand until all the oil has gathered at the top of the 
Fig. 109-— water. If there is one-fifth as much oil as water, your 
Extension. pump is giving you 20 per cent kerosene; if one-tenth as 
much oil, 10 per cent kerosene or Kero-water; if one-half as much 
oil, 50 per cent Kero-water and so on. It has been found necessary 
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in the field to frequently test one of the Kero-water pumps which 
we are using (see page 88), in order to post ourselves as to just 
what strength we were giving the trees. 


DUST SPRAYERS. 


The simplest form of dust sprayer is found, perhaps, in the little 
bellows sold at drug stores, and used to distribute pyrethrum in 
cracks and crevices which might conceal fleas or bedbugs. A larger 
bellows is made for use with plants, and a still more complete machine 
for field use is known as the Leggett London Purple Gun, Fig. 115, 
with which one can distribute lime or a mixture of lime and Paris 
green, flour and Paris green, hellebore and like material. More re- 


cently, at least two firms have manufactured dust sprayers on a 


larger scale, to be placed on wagons, and intended for use in large 
nurseries or orchards. One called the “Cyclone Sprayer,’ and 
made in Kansas City, is figured herewith, Fig. 116. This machine 
and a smaller one made by the same firm are shown in use on pages 
88 and 89. A dry Bordeaux and certain caustic compounds are used 
with these sprayers, or a combination of dry Bordeaux and Paris 
green are manufactured, though directions are given to purchasers 
whereby many of these compounds may be made at home. The 
claims made by the= manue 
facturers and several of the 
¥’,, users of dust sprays are many: 
(They say there are no bar- 
rels of liquid to be hauled, 
and this is of great value where 
it’ is hard to carry or obtain 
water; that the cloud of dust 
envelopes immense numbers of 
trees, sometimes covering an 
entire orchard; that it is im- 
posible to get too much of the 
spray; that it costs less than 
the manufacture and application of liquid sprays, etc. These advan- 
tages, barring the item of less expense, which must vary, are self- 
evident. On the other hand there are certain disadvantages in this 
method equally apparent, namely: When a strong wind is blowing it 
cannot well be used, one being obliged to keep to the windward side 


Fig. 111.—Double Vermorel with Y. 
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of the trees constantly; it is best 
used apparently when the dew is 
on trees and plants, thus relegat- 
ing the work to the morning 
hours; it is not apparently effect- 
ive against the codling moth; one 
has to personally avoid the dust 
and see that it does not settle on 
the horses; for sucking insects, 
in the opinion of the writer, 
nothing is so good for summer use 
as kerosene emulsion or Kero- 
water; arsenate of lead, which is 
coming into universal favor as a 
safe remedy for insects which eat 
leaf, or fruit, or twig, bud or bark, 
cannot, of course, be used as a 
dust spray. 


Fig. 113.—Kero-water Pump on Barrel. Approximate cost of Pump mounted on barrel 
(without hose or nozzles), $21.00. 


-I 
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I do not wish to be understoud as in 
> BROWNIE any way condemning the use of dust 
DUSTER  SPrays, for they certainly stand for an ad- 

mmm vance in our means of attacking injurious 
insects, but it would be unwise not to con- 
sider the disadvantages in their use as well 
Fig, f14-( the | Brownie Dust: as the advantages: jl do nop believe tie 


r.’ A small Dust Sprayer 


for use in conservatory, green- 1 = 5 : ‘ =F 
Lees lon eaeden Cocte ES eBe ill ever entirely replace liquid spraying. 
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Fig. 115.—Leggett London Purple Gun. 


INSECTICIDES AND FUNGICIDES. 


A very complete list of spraying compounds for both sucking and 
biting insects, and for the more common fungicides used against fun- 
gous diseases which attack fruit trees, vines, etc., was given in the 
Annual Report of the State Entomologist for 1903, and need. not be 
repeated here. ‘The report referred to can be had for the asking. 


Fig. 116.—Cyclone Dust Sprayer for use on wagon. Approximate cost, $22.00. 
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Fig. 117.—McGowen Injector. For putting bi-sulphide of carbon about roots of trees or 
plants. Slingerland. 


Tit PewMsCuRCULIO AN: ENEMY "rO APPLES: 
(Paper read before the State Horticultural Society at its 1904 meeting.) 

That this pest, which we associate so commonly with plums, does 
attack apples, is not a new fact, since this departure from the orthodox 
food habits has been known for some time; but since apple-raising in 
Minnesota is, practically speaking, in its infancy, this naughty feature 
in the life of this weevil, illustrated by the loss, in at least one instance, 
of 100 per cent of the apple-crop in a Southern Minnesota orchard 
last season, is unceremoniously brought to our door in a very em- 
phatic and unpleasant manner. Fourteen other orchards have suf- 
fered, to my certain knowledge, and there are probably many other 
instances of its work in apples in this state not known to me, I 
might add that I placed some of these injured apples in a breeding 
jar and in September had a fine lot of Plum Curculios from the same, 


110 INJURIOUS INSECTS OF 1904. 


There is no doubt but that this Curculio is to be regarded quite as 
much of a pest to the apple in Minnesota as the Codling Moth, or 
even more so. 

This Curculio belongs to the family of beetles known as “Snout 
Beetles” or weevils, of which there are about 10,000 known species, 
which family causes a loss of over $30,000,000 annually in the United 
States. It is unnecessary to state that our little friend with the humps 
on his back, the Plum Curculio, does all he can with other members 
of his family to keep up his reputation as an evil-doer. 

As a result of this weevil’s attack on the apple we find the fruit 
dwarfed, misshapen, covered with ugly scars, looking like Fig. 120, 
and actually worthless except for hog food, as it falls to the ground. 


Fig. 119.—Plum Curculio, larva or grub, pupa and imago. After Lugger. 


If one cuts into one of these apples during midsummer, in July say, 
the small whitish grub is disclosed, actively engaged in boring through 
the fruit, and waxing strong and fat, preparatory to the time when, 
the apple fallen, he or she, as the case may be, will enter the ground 
to pass through a resting stage or pupal stage of two or three weeks, 
before turning into the imago, or perfect insect. This takes place 
before fall, generally in August, but the beetle does not mate upon 
emergence from the pupal stage. Its first instinct is to eat, and after 
lunching upon fruit for a while, by puncturing the apples, it winters 
under rubbish and leaves, deferring its courtship until the following 
spring. ‘The first warm days of spring, after the fruit is formed, find 
the lady Curculio laying her eggs. Although the insect is single 
brooded, she continues egg-laying for some little time, probably 


; 
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through the latter part of May and June, and later, as though she were 
conscious that she had to do all she could before dying in the late 
summer or autumn. Now, insects must eat, as we all know to our 
cost, and while she is egg-laying she, as well as the male, feeds upon 
tender leaf buds and leaves, and upon the fruit also. Before the fruit 
is large enough to tempt her to lay, in fact before it has formed, and 
probably before she has mated, she varies her diet of leaf buds by con- 
suming the petals of the flowers as well. For obvious reasons we 
cannot spray when the tree is in bloom. ‘This eating of leaves and 
leaf buds is a significant fact and a habit on the part of the insect 
which should be taken advantage of by fruit raisers. ‘The method of 
egg-laying by the Plum Curculio, shared to a certain extent by other 


Fig. 120..-Minnesota Apples destroyed by the Plum Curculio. Original. 


members of the weevil family, is curious enough. She first punctures 
and eats a small hole into the pulp of the fruit. She then turns about 
and lays one oval, whitish egg in this hole. Her next move is to 
make a crescentic cut on one side of the egg puncture, eating the tis- 
sue until she gets partly around and below the egg. This is the 
usual method followed, though it may vary in minute detail. Evi- 
dently this crescent, which practically undermines the egg, is made 
so that the tender egg may not be crushed by the growing pulp of the 
apple or plum. 
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Of course, if these “stings’’ are made when the fruit is well along in 
its growth, and the egg does not hatch, or if the puncture made at that 
time is just for feeding purposes, it does not spoil the apple, though 
the fruit, which would show the scar, could not then be classed as first - 
grade, and if, for any reason, when the apple is small, the female does 
not lay an egg in the puncture, or if the egg fails to hatch, the young 
apple will probably outgrow the injury. These “stings,” however, 
and a glance at the accompanying picture shows that there may be 
many, form starting places for decay and allow fungoid diseases, which 
would not otherwise, perhaps, gain an entrance to the interior, to 
enter the fruit and play such havoc that the apple is made compara- 
tively valueless. It is said that it takes from five to seven days for the 
egg to hatch, and that the larva or grub lives in the apple from eighteen 
to twenty-one days. It is further claimed that if the apple does not 
fall to the ground when the contained larva is half grown, the de- 
velopment of said larva stops and it dies (Stedman). 

The adult beetles have wings by means of which they fly, some- 
times ‘for long distances, in search of suitable places in which to 
pass the winter. It may be said, however, that they hibernate, for the 
most part, under the fruit trees, particularly if there is rubbish there, 
or if the ground is in sod which is not disturbed. 

Now, in the orchard to which I referred at the beginning of this 
article, where practically all of the fruit was destroyed, ideal 
conditions appear to exist for the encouragement of this evil; an old 
orchard, sprayed only one year, 1902, sod growing undisturbed for 
several years beneath the trees, no stock of any kind allowed to run 
in the orchard, and numerous plum trees in close proximity. This 

_is one of the oldest orchards in Southern Minnesota. 

I have given the habits and life history of this pest in some detail, 
for you all know the necessity of knowledge upon these points in 
order to combat any pest successfully. 

From the foregoing facts certain measures of relief appeal to us 
as practical, for instance, spraying frequently in the early spring and 
summer, jarring the trees in the cool of the early morning and catch- 
ing the beetles on sheets below. One enterprising apple grower, 
however, makes the statement that he gets more Curculios by jarring 
between six and seven o'clock in the evening than at any other time. 
He uses a cheap spread, about 15 feet square, attached to poles along 
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two opposite sides, so that it may be easily rolled up, and having a 
slit to the center into which the trunk slips. Jarring the apple trees 
is continued by him from the time the fruit is the size of marbles until 
he can catch no more beetles. ‘This seems a good rule to follow. 

It should be noted in this connection that jarring means a sudden 
forcible blow (padding the stick or mallet used, so as not to injure the 
bark), not a shaking of the limb, the latter simulating the action of 
the wind so closely that the beetles would not be sufficiently alarmed 
to drop, and would cling to the twigs until the shaking ceased. 


Fig. 121.—Details of injury to Apples: a, egg punctures with larve living in the pulp and 
the punctures beginning to decay; b, c, d, egg punctures beginning to heal, as eggs 
never hatched; f, badly stung portions of an apple; e, egg puncture nearly healed; g, 
scar in a depression. Stedman. 

The ground in an infested orchard should be plowed every fall 
for a while, or both fall and spring, and stock, such as hogs and 
chickens, should have full access in order either that the fallen fruit 
be eaten before the grub emerges, which would be the best and safest 
plan, or the grub after emergence be scratched up and devoured by 


hungry fowls. Plum trees should not be planted in the immediate 
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vicinity of an apple orchard, nor should apple or other orchards 
be planted near a forest or wooded area, since not only does the Plum 
Curculio like to winter in wooded tracts, but many of our other 
orchard pests were originally insects of the forest. Above all it must 
be remembered that an ounce of prevention is worth a pound of 
cure, and these remedial measures must be applied in a timely way. 
For instance, spraying, to be of any use, must be begun before the 
eggs are laid, or, rather, frequent applications should be made during 
the entire period of egg-laying, from the middle or last of May, and 
before, to possibly as late as the middle of July. The writer would 
suggest one or two sprayings first before the blossoms open, and 
every ten days after the blossoms fall, until the end of the laying 
season, and jarring should be persevered in during this period. For . 
spraying we would suggest using one pound of Paris green to every 
160 gallons of water and the addition of a little quick lime to prevent 
any burning. As you are well aware, spraying in this way would also 
kill any other insect pest feeding upon fruit, leaf or twig. Plum trees 
infested with Plum Curculio should receive the same treatment. 
The writer would suggest using quite a little more lime when treat- 
ing plums, as the plum foliage is more tender than that of the apple. 
A better and safer spray than Paris green, and one rapidly coming 
into favor, is arsenate of lead,* sometimes called disparene. This can 
be used of almost any strength (three to six pounds in every 100 
gallons of water) without injury to trees, and remains on leaf and 
fruit much longer than Paris green. Ifa long continued and copious 
rain immediately follows a spraying, it is safe to conclude that much 
of the poison has been washed off, and spray again. I,note that 
Stedman suggests in recent publications regarding this same evil in 
Missouri, the working of the soil in the apple orchard in July and 
August, a shallow plowing and thorough harrowing about the mid- 
dle of July, followed by two more harrowings between that date 
and the middle of August. This would seem to be a valuable ad- 
junct to the other work, inasmuch as it would disturb the ground 
at a time when the beetles were pupating just below the surface. 
If not one but all the measures of relief above outlined be followed 
for a few years, the injury to the apple by this pest is bound to be 
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very much reduced, if not made to disappear altogether. Even one 
of the above remedial measures, if followed faithfully and intelligently, 
will cause a marked improvement. 


*Notr.—Dissolve 11 ounces acetate of lead (sugar of lead) in 4 quarts 
of water, in a wooden pail, and 4 ounces arsenate of soda (50 per cent purity) 
in another wooden pail. The sugar of lead can be dissolved more quickly by 
using warm water. Pour these solutions into 150 gallons of water. Arsenate 
of lead can be purchased already prepared. 

It is important to note in this connection that if one is using Bordeaux 
for early spraying for scab or other fungus diseases, adding an arsenical poison 
(Paris green, for example) to the Bordeaux will serve good purpose against 
the Plum Curculio, and other leaf and fruit eaters. 


THE MOTTLED WILLOW BORER, AN INTRODUCED 
ENEMY TO CAROLINA POPLAR AND WILLOWS. 


While this tree is not, from an esthetic standpoint, as desirable as 
many others, it is becoming very popular as an addition to our list of 
trees for windbreaks on account of its extremely rapid and vigorous 
growth. 


Fig. 122.—The Mottled Willow Borer, Cryptorhynchus lapathi, Linn., somewhat enlarged. 
Original. 


It will interest the citizens of this state, therefore, to know that 
not only is this tree, but practically all the willows and probably most 
of the poplars, alders and birches threatened with a borer, which 
came from Europe several years ago, and though confined to the 
East for a long period, has worked its way, evidently through ship- 
ments of nursery stock, into Ohio, probably into Canada, and this 
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year specimens were sent to the Minnesota Entomologist from Caro- 
lina poplars received into Minnesota from New York State, and ship- 
ped from here to North Dakota, where twenty-five trees were reported 
killed. 

This is the European alder and willow borer, Cryptorhyncus lapath, 
Linn., shown in our illustrations. It is a snout beetle belonging to 
the family Curculionide, dark brown, or blackish, nearly one-half 
inch long, with a conspicuous whitish or yellowish (scaly) patch on 
the rear part of its back; these yellowish scales are seen also on its 
sides near its head. 

It makes a hole in the poplar tree, frequently attacking a tree near 
the base, and.in this hole deposits from one to four eggs. The 
white legless larva with brown head: which hatches from the egg 
bores under the bark in the immediate vicinity of the place where it 


Fig. 123.—Work of the Mottled Willow Borer in Carolina Poplar. Original. 


has hatched during the first season, wintering in this position, and 
tunneling into the wood the second season. ‘This boring beneath the 
bark, and the subsequent entering the wood will greatly injure any 
tree, and in the case of small trees, if the insect is in the trunk, un- 
doubtedly cause their death. The larva, becoming full grown, trans- 
forms to a pupa at the end of the second summer, passing the second 
winter in this condition, and emerging as an adult beetle in the 
spring, the third year from the egg. In other words, two years are 
required for one generation. Mating and egg-laying take place after 
the beetle has issued from the wood. 

The spread of this foreign insect westward in the United States is 
of interest. It was described by Linnezus in 1763; in 1824 in the 
vicinity of Liegnitz, a whole alder plantation was destroyed by it, 
willows also suffering. In some way, possibly in cuttings from 


—— 
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Europe, it was brought into America. In 1882 it was taken on wil- 
lows in New York City; in 1884 one specimen was taken in New 
York State and one in Staten Island. In 1887 it was found on wil- 
lows near West Bergen, New York. In 1891 Sinith reports it as kill- 
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SOUTH DAKOTA 


LOWA 


ing willows and other trees in New Jersey; in 1895 it was found by 
Fernald at Melrose, Massachusetts, feeding in large numbers on 
willows. In “Garden and Forest,” Vol. X, 1897, there is a state- 
ment to the effect that it was affecting all species of willows in the 
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Arnold Arboretum, and that it had been known about Boston and 
Cambridge for many years, and Vol. VIII of Psyche, 1899, states that 
it was very abundant about Boston in 1896. In 1898 and 1899 it be- 
came so injurious to Balm of Gilead Poplar and Willows in Massa- 
chusetts as to seriously threaten the business of nurserymen in these 
particulars. A report reaches us of the finding of one specimen in 
Montana in 1899, but this report lacks confirmation. A few years 
ago Burgess found it in Ohio. Dr. Howard reports receiving half- 
grown larvee this summer from Detroit, Michigan. ‘The above, with 
the specimens which we received from Bowbells in the northwestern 
part of North Dakota, indicate the westward march of this unwelcome 
foreigner. ; 

Unfortunately, from the nature of the work of. this insect, 
which is not very evident until the resulting injury is seen, 
most remedies or means of prevention are of but little avail; never- 
theless something can be done in alleviation, and in view of its recent 
introduction into this part of the Northwest, radical measures should 
be resorted to in order to prevent such a destructive insect getting a 
foothold in this state. 

Eleanor Ormerod, in her report of 1899, advised her constituents 
in England, where, by the way, the beetle has been known for a long 
time as “The Mottled Willow Beetle,’ to apply repellant washes to 
the trunks and branches of young trees, also to jar the trees, and 
the destruction of infested branches in the spring. 

The writer has recommended the examination of nursery stock 
and young door-yard trees in June, if the presence of this pest is sus- 
pected, and the cutting off of the affected branches (or affected trunk 
if it is a small tree) and burning the same with the culprit inside. A 
possibly good preventive to young stock in the nursery or elsewhere 
would be a whitewash on trunks and larger branches, containing a 
liberal allowance of Paris green, applied two or three times during 
May and early June, and again, since egg-laying has been observed 
in the fall,in September. Jarring the trees during these two months, 
May and June, in the morning, causing the beetles to drop on a 
sheet below, is also suggested. The Agricultural Department recom- 
mends putting newspapers about the bases of trees, and above these, 
deterrent washes. ‘Two parasites have been bred from this pest; an 
Ichneumon Fly, Ephialtes irritator, Fab., and Ermogastra hartti, Ashm. 
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The case has assumed such a serious aspect that this Depart- 
ment has notified all nurserymen who apply for State Certificates 
that hereafter no certificate will be granted to any nursery upon whose 
trees this beetle is found. 

In addition to the works mentioned above, interesting accounts of 
this beetle can be found in “Loudon’s Arboretum et Fructicetum,” 
Wols 111; 1838; in Selby's “Forest Irees,’ 1842; in “Zeitschnit fur 
das Forst und Jagd-wesen,”’ Vol. XXIII, 1891; in Westwood’s “In- 
troduction to Classification of Insects,’ Vol. 1; in “Lehrbuch der 
Mitteleuropaischen Forstinsekten Kunde,” Vol. 1, by Judeith & 
Nitsche, 1895; in “Entomologica Americana,” Vol. III, p. 123, 1897; 
in “Forest Protection,’ by W. R. Fisher; in “Forst-Zoologie,” by 
Altum, Vol. III, Insekten, pt. 1; in Henschel’s “Die Schadlichen- 
furst und Obstbaum Insekten ;” in Journal of Columbus Horticultur- 
al Society, Vol. XVI; in 32nd Annual Report, Entomological So- 
ciety of Ontario, 1902; in Bulletin No. 46, Bureau of Forestry, 
U.S. Dept. of Agriculture, 1904, entitled “The Basket Willow,” and 
elsewhere. Many of the writers on this insect mention a habit it 
has of emitting a squeaking noise when handled or annoyed, evi- 
dently made by rubbing parts of the thorax together. 


NURSERY INSPECTION. 


The nurseries of the state which have applied for inspection have 
been found free from dangerous insects and contagious plant dis- 
eases, and, as a rule, appear to be in excellent condition in every 
respect. The nurserymen have, without exception, shown every 
disposition to assist the Entomologist in his work, and have been 
uniformly kind and courteous. 

Since the discovery of the imported Mottled Willow and Poplar 
Borer, notice has been sent all nurserymen that hereafter no certifi- 
cate will be granted if this dangerous pest is found in their stock. 

Appended is a list showing the source of money ($130.18) obtained 
from inspection in accordance with the law, and also the fact that the 
same has been handed to the State Treasurer to be added to the 
fund for combating injurious insects in Minnesota. 


120 


F. L. WASHBURN, IN ACCOUNT WITH STATE AND NURSERIES. 


No. of 
1904. Name and Town. Cert. 
July “5: Minnesota? Seed; Co:,Paribanlts..5 fe aoe ee 27 
july, 5:- “Brand: Nursery; sFaribaultt5:a--ce ea be ae eee 28 
hulys “5: Andrews* Nursery. Partbault..0.4 707-50e eee 29 
July: 6.) Clinton Falls. Nursery iCo:, Owatonila. -..=) +. .5- 30 
Jaaly: <6, “Mitchell: Nursery Co. sOwatonnass.. 2 5..c0ae ee a1 
July 6. Minnesota State Nursery Co., Albert Lea.:....... 32 
July 7. Albert Lea Nursery Co., Albert Lea........ 2.5... 33 
july 8: Wedge Nursety Gos, Albert: Wea. ene nee ee 34 
July 9. Winnebago Nursery, Winnebago City............. 35 
Nitthyiq.05) sainmont- iN arsery, «Malrmontsis.. cane eee ee 36 
Julyserow Amber wakes Nunrseryae Aun be tale a kceenrce tems mente 37 
Niilyeres ianaranziNunsenyeelananam zine ee eee Cees 38 
july. -Guverne SNursery.esltveries—.qerarekic nae 39 
\iilvects John. OsbornsDasseliyrec ee Pease ree 40 
Jiulye22 cl Wee Beckmanys Cokatonessqse acre i eee 4I 
Nulye 22. John EklotwCokato..wn: 00. a ee ee 42 
ditly22.5 WH Bddy- JH owardedzalce .cepereer eee eae 
jualya222. Ws. Taylor: Elowardeluake:s.6o 4-55 ee 44 
{aly22.- -D M.- Bowers sHowardelyaker ss oases ae 45 
jiuly—28: Jewell: Nursery..Go., ake City- 22 iajeus ua eo 48 
Wilyes20. (County. Line Fruit Parma jake-Citys 7.4.09 ae 49 
July 29. Pleasant Valley Fruit Farm, Pleasant Valley.:..... 50 
Niilya= 20s" Vinegar abil eVvoustonie rset te ci eens er ee 51 
Julye2o: — Preston = Nursenys -ereStomean er era ee oer 2 
July. 30:. Spring Valley sNurseny. «cee. ee Be) 
aly 30, >A. On Hawkins, Fxcelsior.-sa.-e ot aes cere 46 
Hulye3o. ‘Chas. “Hawkinson, xcelsior.: =. ane tems ene 47 
Anes. John sHawkins,Mitineapolisc: ao cient: serine 54 
Aug. 17. Fred Cowles, West Concord....... I i Ee cass ek 55 
Atga17, W: Ey Bryer? Mantoryille 2aoss. oot geste ee ante 56 
Ave 18. °G: W:. Strand, Taylors Malls. c.-..cheee eee 57 
Ate. 24> F) Eo Catting, Byron'sio suc icc aaren ee eee 58 
Aug. 29. John Zeller (New Ulm Nursery), New Ulm...... 59 
Aug. 29. Wm. Pfaender, Jr. (Pioneer Nursery), New Ulm.. 60 
Sept. 3: Mayfield Nursery, Eakelandex, cf tome otha eer toe 61 
Sept. 35-1. L May .CossSb bau cere eo eee 62 
Sept/12. Hoyt Plant & Seed :Co::St. Paul: rinse ene 63 
Sept. 14. Hennepin County Nursery, Eden Prairie.......... 64 
A hott een ee er ene nar ne Mer Are Soa A kha unhtieG oud ate OF Sot 
Credit by Cash Paid State Treasurer. 
ION Ss call 013s eee ea PRP rmne ee De anaes Ss crtiear rain iM 001d AO © Wigs ae oe 
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IDENTIFICATION OF INSECTS. 


Some of the principal inquiries regarding insects received through 
the mail during the past vear are here listed. Plant lice began to be 
heard from early in May, and wire worms, the larve of “Click 
Beetles,’ evidently caused trouble in May and June. Cut worms, 
beginning their depredations about the middle of June, were heard 
from through the summer as late as August 6th. The cabbage root 
maggot was the cause of numerous letters from June roth; and from 
August 12th to September 7th we had our usual quota of green cab- 
bage worms. About the middle of August some complaints of grain 
plant lice in wheat reached us, but this insect caused no special injury. 


Complaints of Cottony Maple Scale, which has been very abundant. 


this summer, reached us through the mail from Hennepin, Ramsey 
and Cottonwood counties, besides being observed by the writer in 
Rock county. The Chinch Bug and Hessian Fly, the reader will 
observe, are this year conspicuous for their absence though men- 
tioned in one or two instances. We append a map of the state show- 
ing the counties. From one to several inquiries came from each 
county marked by an X. 


DATE. COUNTY. INSECTS IDENTIFIED. HOST PLANTS, ETC. 
Mitra, pe et| RamiSeycteret.ralerrit-r- Buffalo Moth, A. scrophularie— 

hohe teertoeoicos gntloocredcace Woolens. 
Mar. ..|Hennepin......... Mites, Tyroglyphus longior— 

Gervais) 2i~ cosine sb sisieisieaers Flour mill. 
Mar. 17|Hennepin......... Staplylint dy yin ners 3 el seen operas Supposed by correspondent to 

injure radishes. 

Mar. 18)Hennepin......... Apple Bark Louse, M. pomorum 

——Bouche: sees acs eesti Lilac. 
Mar eeo0|(RiCe crc rten it airercts Oyster-shell Bark Louse, M. po- 

morum—Bouche ..........-- Transcendent Crab. 
Jyh ae GP koh Ar bocanesonssod Scurfy Bark Louse, Chionaspis 

furfurus—Sign ........----- Apple tree. 
Apr ea \Wilikisiey, <tetee ice tage Cecropia Moth, Attacus cecropia 

; rr sd dSterpusv as eal ceva een Cocoon. 

May 3] Hennepin......... levee Ie sooenouph cocade Oe No specimens. 
May 6\Steannseeeasae eee Wachnosterna eiciisissiieettarcicrn Corn fields. No specimen. 
May  6/Goodhue.......... Scurfy Bark Louse, Chionaspis 

furfurus—Sign, <\.\s.cs taste cleiacccel| ore foe steel sieyetenatee er eletencnels Ie eco 
Mays) 210 Ricesaneacies cen Voecaniumi:. occas sc ace Boeldeic Oleander. 

IMVEUTOdES me otaeinteicieter ot seyoieyseerenaers Potted Plants. 

Mayes 16) Douclas. nesses Lice, Aphis mali—Fab. ........ Apple. 
Mavi si GiiRambceyeces teasers Nghe Whihantds) bogopecmacoco sea Asparagus. 
May 17/Renville........... Scolytid borers; also Attastit sete erefereis rote cles otel (=) -rofoleiete toe eee 
May, 220|\Dodgever sos. cine. Cattle Louse, JT.  scalaris— 

Nite els (OB onioncans cos comURt Live Stock. 
Maya 2i| (Becker senmicet cites White Scale, Aspidiotus nerii...|Oleander. 
Miay.s vililiRAMISCY;-clelrelere oceicls Wires Worm.) aac eitetrcier eels Asparagus. 


q 
4 


ae 
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| 
DATE. | COUNTS. INSECTS IDENTIFIED. HOST PLANTS, ETC. 
e. | eae. 
Mia yie cow eCKetec. a.m» ass WORE WW OEIT ear ieioieseie cheers Ghaatotere W heat. 
May 26|Ramsey............ SG was Ayr oe aes poen Box elder. No specimen. 
May 27|Wadena........... Wires WW OGINS tens trt-orstaleucuetche orga ie W heat. 
May 27) Big Stone........ Canker Wine aepaetcisl caters ieieleisie Box elder. 
May 31|/Hennepin......... Cut Worms ......-....-+-.00s Tomatoes. 
Maven at MakOtass..0-2--2-- Seely 1h. Pemedo as tac No specimen. 
May 31}Redwood.......... Striped Cottonwood Beetle, Mel- 
asoma scripta—Fabr ......... Poplar. 
Ghaya  SR|(LIGE TS epeonneadnosd Glopinus incrassatus .......... Kernels of planted corn. 
une 4!/Renville........... Ware: SW omission. cts eieisterers shaven o ne Corn. 
Mareh (Bless Babronalba Penmise alleles icfsjoje cele isis ein ees eine ese 
Apple Aphis, As mz0)t-—I abr c olllieteinie crea ioe lew ehnle int esis, /0i/agol lel sie 
Buffalo Tree Hopper, C. bxbalus 
SENG Sa edit ESOC O Reon ge Sh IO eTOOa CEE DS o Cnibiooic folie mares 
June 9} Hennepin......... Cina \iierniigy cndoun a dau nese ool eas poeuO Ob AS bh ome babe a tnericc bc 
June 9] Hennepin......... tegen ae seen tee Peo Cattle. No specimen. 
tiveteco pedewaui, wbanlerer-(Iies She occen occ nun oacue sna Cattle. No specimen. 
June 9|Lac qui Parle...-|/Gall-making Plant Louse....... Plum 
June 9|Dakota........-.-- Gall-making Plant Louse....... Plum 
Jane (Oeennep: ni... ..-..).:- NGC GAMIUITEIN Ee siaccusteyetoas tapoie, aesaveh ceonan Elm 
June 10) Hennepin.....<... CabhageeMiaccotny a Dias suede rier yctesle atetic dceisie tet sted isaac cise teenies 
June 10)Dakota............ GallmakingePlantalice ss etme asa erect oe OO eee ae 
[retave, <A CH) leh eee ears orecrior Guk eWViorimSiaciciciiseisre elias cores No specimens 
ines es P)akotancctsss scsi ve Squash Bugs, A. tristis—De 
(GEST ee ce eet eas latle cay etatlatts Fors, &:loyshsh sat Sleserok arcadia etaene 
June 14 Hennep.n SAooomonS Cabbage Maggot, P. brassice. KOCH OBE OOD DSS ASO so ODP Om Ge nhs 
June 15;Otter ‘Tail.......- Elm Aphis, Sch. am2vrica:: “a 
RUG yalcsseteus mre esti ee. Elm. 
Jane) = LGWRIGe wean ee (OPIS He tie ge OO ae ne eae et Plum Leaf. 
June ag Renwville ess. GANISE ee gat red te ahr Ge See Plums. 
June 17|Hubbard.......... Thins. MAVGhensS Gn ama comto ate a aes toc CROOU SO OA CeO mp ESE ocolas 
June 18}Hennep.n........- GiitiVViorinsi= eat ee on een es Yomatoes. 
June 1S/Hennep.n........- PAMILS May cegrrs oper mien oe concent eee Remedies for, on lawn. 
June 19) Martin.-.......--+ I GSESE GSES Ace mie ee oaks) oreo ee tO Rana tans Seon ore 
June 2 |Douglas.......---. BAITIES Wereyoterctererciot. aay ke la osc tere corte evel Cawn. 
June 21|Hennepin.......- Sl bile aiyyadiioors Cg cen. c Bae a nee loney suckle. 
ROSE OMI CM a teens sheik ene 2oses. No specimen. 
June 21|/Hennepin......--- White Grubs, Lachnosterna..... sinseng. 
June 21|Ramsey.....------ Cabbage Maggot, P. brassice....| Cabbage. 
Tune 21|Freeborn.......--- Climbing Cut Worm........... Apple. 
June 24) Hennepin.......... Cabbage Maggot, P. brassice....|Cauliflower. 
June 24/Ramsey....------- Grubs, Lachnosteria rugosa— 
iIWielshic atch iNstnse oneness Lawn. 
Gitm Worst-case enna. ee Peas. 
Mme = SE VRICec.. sn ca rice ATILSWRs AR ERECT Tao Rain een Lawn. 
Nits \-ane-1 40 2p be | eer Apple-tree (Borer = a.s2522.200- |No specimen. 
iste) = SNS G-eraeuenooeae aon OOo Pltim: sPocketen ine Ane one Plum leaves. 
July 1)Hennepin......--- Mites, Tyroglyphus longior and 
AV ET TOTES arte Sob badeoe blouadbesneabeooondosesPacounoos 
July .|Hennepin.......-- IR eGAS Re ware rlerarataitaey sea eR on aati Wheat in mill. 
July _|Preeborn.......-«. Plum Curculio, C. nenuphar....|Apple, a8 per cent of fruit de- 
stroyed. 
July i¢)Chicago, Ill-....- Leaf-cutting Bee, M. brevis— 
SEN Sig pos SO OER OTe cot ee ED Roses. 
July 12|)Washington....... Plain HPoclcearn Re ae ati cee Plums. 
Cockscomb Gall, C. ulmicola— 
BITC is esteem e Sychete cir ersis ve. | 21m. 
TEI CG eco eeiners Berm ee anne Serchen Poplar. No specimens. 
July 13/Blue_ Earth....... Luna Moth, A. lwna—Linn.....|-.-.- 6... eee ee eee ee te ee eee 
July 13/St. Louis......... ‘Ephemerids BcoDAGnniod Jonin igo, GoCUCooGCHon.c Co Ommcole ce dod co 
iilivaee IA ery Gri cna oss <=  Gall- eeWahetaslelchare Islas cara! ime eiClage Oe OCDE Con Ono DS obo 
July 15)Hennepin......... Bumble-flower Beetle, Euphoria 
ANGO——LAMN) cacv apctel so ivic ovate seen Apple. 
July 15|Hennepin.........: [core prominent, S. wnicornis 
|. =. Pb ucilat SieMonel ol agen arate nateter a (oil fale ie etsy oyere sels lekepactea (erelailetake'fel stole! oferetalt= 
uly, “LopRamSeye. s+... = 'Stalk Borer, Gortyna nitela—| 
GRR hic efits DA See ae | Tomatoes. 
Niechpae lS | Race reescmtec:< sais. cl Lice (eres) ie tase sree anes Old eggs in fur. 
aay; GUS Wid SeGalscricsicmse 3.0 tak Borer, Gortyna nitela— 
Ub ORR CICIE ICO OSE AD ED 5 Gnd OC OBo a COreS Chop eeemm rr oe 
July 21)/Hennepin......... Stalk Borer, G. nitela—Gu..... Aster 
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DATE. COUNTY. INSECTS IDENTIFIED. HOST PLANTS, ETC. 
| 
July 21)Blue Farth....... Stalk Borer, Hydrecia (gortyna) 
NULCI ON Tacit crores eda reich eae Dahlia. 
July 22) Ramsey.........-. Maple Scale, P. innumerabilis— 
Jul va eae A ee BOD AoC HE SKS ACO laemed, ay See 
uly 2|Goodhue.......... rain’ (Plant ices 4-csse eee Wiheate unten: os ee Se 
tly) p22 iraversece.. ce. Grain Piantibaces jase Wheat 
Mtthys eZ) MO wer ciecjiem -insloie Grain’ Plantleicessee cine eee Grain 
July 28) Winona............ Pear and Cherry Slug, S. cerasi 
: ——POCkK siecle « cece scence sete Cherry. 
July 28)Hennepin.......-. Horned Corydalis, Corydalis cor- 
PUEDE. a oro 0 se!s\s insole" aie 's elec tela sieisi| chee gaye seal crelereiniaiclete ais merce ae 
Aug. 1)/Fillmore........... Med. Flour Moth, E. kuehinella 
oA | iC ei aa a «+-/Flour Mill. 
Nat oe ae S18 oR AL Histars ateter- Melon Louse, A. cucumeris— 
Borbess oor taccar enn seen Melons 
Aug. 2|Montreal, Canada ebesk Watch,” S. panicea— 
ANN eee eine ao eee ee Flour on shipboard. 
ete. wee | Ramsey acces sce a Apple Aphis, A. mali—Fabr....|Apple. ‘ 
Aug. 2]Hennepin......... Apple Aphis, A. mali—Fabr....|Apple. 
Ause, 6) 2\ELennepinie. .. es Maple Scale, P. innumerabilis— 
: abhive: ovat rst ee ..| Elm. 
Aug. 3|Hennepin......... Ii eS Ia aOn pe OR eto aie ase . | Wheat. 
Aug: 3 Grant. seyclleiseetrnieets Chrysochus auratus ...........0. “Shoe String Plant.” 
Aug.  5|Washington....... Grain blantsbicess tetera Wheat. 
Aug. 6/Otter Tail........ Grains Plante licessasn see eae Wheat. 
Aug? , 6)Hennepin......... A Uecaniuimets te sera cine ee Elm. 
PATI rene G)| EO ae sfetaletereleseieloe ae Cut eWormsue se eee ee Pasture. : 
Ib OUNGEL BottiGeoaceconc Scab tosses see oa ee eee Apple Leaves. 
Atigss 1lliNoblesses oncecnces MSO I CAI t yam reteteren oem Bundle of Bananas. 
Aug. 12/Mille Lacs....... Blant “Wace ie cessiare eevee are) eioee | eee tenet Veheinie = cieyteoenel oper eee 
Aug. 12|Lac qui Parle....|Grain Plant Lice.............. Wheat 
Aug. 12/Beltrami.......-.... Cabbage Worms) Pe rape— inne | ee l= etre icles eileen 
Aug. 15|/Dodge............. |Apple Aphis, A. mali—Fabr....|Apple. 
Aug. 16/Red Lake......... (GrainmPlauty Wicesa asp ane heat 
Ate 1S|(Polkcsessec--cc- es] Ghainwblant slices 448 tne Wheat 
Atug. 19|Lyon:.... yeocdasacc |Cabbage Worm, P. rape—Linn. .| Rape. 
Aug. 20|Kandiyohi........./Grain Weevil, Calandra gran- 
OVID Y Siac Ae cer ee Wheat in bins. 
Signe 26 (Cassa ese (Graing Plantelicess sae eee Wheat. 2 
Nie Seam Otter sshatleescee Galles et Season ere eee Willow. 
IS y ar OT bare eRe A Bo Mesa eee Gals: Stat can cece enue White willow leaf. 
INTIS = 30| Steele ieeeicesrereissesl= \Coptocyla clavata—Fabr........ Supposed by correspondents to 
be injuring wheat. 
Sept 1)North Dakota....|Willow and Poplar Borer, Cryp- ; 
torhyncus lapathi—Linn...... Carolina poplar. 
Sept TI Ey tale eA aeueoss cS 1|Red-humped Apple Tree Cater- 
pillar, Oedemasia concinna— 
2 Sm. DDiaeetete co mienieie cot ee earner Siar myetoliel allslclatal= hee tanewetene 
Sept. 7|Hennepin.....-... ||\Cabbage Worm, Pieri rape..... Horse radish. _ 
Sept 7| Kandiyohi........ A HEE by See i esata ees ee Stock. No specimens. 
Sept. ‘15|Hennepin.......-- |Bumble Flower Beetle, Euphoria 
Lili li Ra eee be ere a aeiaslets Apple Orchard. 
Sept. 15}Hennepin......--- Unicorn prominent, C.  wni- 
COTUTS Sa Siero ie ean eee beeen eee ee ee ee eee eee ercne one 
Sept. 1'/Ramsey........--- Diplosis violicola—Sm. & Abb. ..| Violet 
Sept. 26)Kandiyohi.......-. Currant Lice, Aphis ribis—Linn.| Currants. 
Plum’ Aphis, Aphis prunifolii— 
PE CH Gate acyerncl wm creseictn toe eae Plum. 
Apple Aphis, Aphis mali—Fabr. .| Apple. 
bal OFX eh dl 530 ns ee era eared Croc oun Se Hon cobs Gone boda c 
Sept. 29|Ramsey.......---- “Walking Stick? <7. ccactevcveteteretelerel| crepe eleie aieieiome cetacean 
Oct 83] Nicollet.......---- Cercropia Moth, Attacus cecro- 
i Cocoon. 
Oct 6| Hennepin. --.--- Garden’ Spider Eperrae ac scotia erciedatel wisiel=]ateselciey= ofetsre eieieieicieereneiere 
SERBS Marshall.........- Oleander. 
te eececees Ramsey...--------|Melon Lice, Aphis cucumeris. ..|Cucumber. 
Oct! S 12lRochkeieccicecntineciers Zebra Caterpillar, M. picta...... Tamarack. 
Oct A121 Beckert sje scr wclescte Bumble-flower Beetle, Euphoria 
GAG, sc cisorataie ues Sises chotrateeeets Carnations in greenhouse. 
Oct. 17|Cottonwood....... Maple Scale, Pulvinaria tnnu- 


Soft maple. 


DATE COUNTY. | INSECTS IDENTIFIED. HOST PLANTS, ETC. 
Setereteiete steel LVLOLGLSOI orc oom wie 'alo1- Mites, Aleurobius farine—De 

(Cee todis SAS Se naeD eps In screenings. 
Oct. 22|Ramsey....... .....| “Water Boatmen,” Corisa......|‘““Swarming by thousands in St. 

\ Paul on sunshiny afternoon, 
Oct. 12, between 2 and 3. 4 

Oct 28) Nicollet... 5.6... Plant Bugs, Trapezonotus...... Supposed by correspondent to 
: be Chinch Bugs. 
Nov AS te oiiSess este Slugs, Limacide......... Pee Plants in garden. 
Nov. 14)Hennepin: ...<.....- Ants, TMonomorium pharaonis— 

inns. ae ge erclcloiersiaateierouete c 5j| LIeHOTISe: 
Nov. 16)'Dodge-s..ce.c.t ce: Scurfy Scale, Chionospis fur- 

FUPUS TT aeeirmave eels Mish taie ewe els Apple. 
Nova 2bliMicl-eodc- 2. ..52 <5 Rabbit Bot, Cuterebra.......... Rabbit. 


INJURIOUS INSECTS OF 10904. 


127 


Fig. 123%.—Map of Minnesota. 


CANADA 


} rerun | MAN 


+ 
1] % 


g& 
CLAY ay: By 


, 

< 

+7 
ie OTTER TAIL 


eee | ore | | ore | 


RTH DAKOTA 


ia : - 


eas 


STE anne eno 


nal all + a 
t 
% ; 
4, WRIGHT a 
Jee wee 


< 
& 
° ers 
~ a t. 
< | LyoN Rio 
a es ae + 
oe 
sz (ea 2 IS 
= BLUE | & rc) 
orca Fay % e 
= ee woop EARTH | pik elf 
n 
%, Bolen 
Rone ae & | > [mower ee 
Ss % 


lLOwA 


of 1904, received from counties marked with a = 


Inquiries, one or more, regarding injurious insects, season 
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A PLEA FOR SOME OF OUR COMMON BIRDS BASED 
UPON THEIR FOOD HABITS. 


There appears to be a call for information regarding the food 
habits of some of our common birds, which are often condemned 
because of ignorance upon this point. In an endeavor to furnish 
this information and describe briefly some of our feathered friends 
in such a way that they may be recognized, Press Bulletin No. 19 has 
been issued. Largely at the instigation of the Audubon Society of 
Minnesota, a strong effort is being made to inculcate in our citizens, 
particularly in the school children, a love for the birds, which will 
check the cruel practice of shooting and maiming, with sling-shot 
or air gun, animals which are as capable of suffering acute pain as 
ourselves. However injurious a bird may be—and there are some 
which at times do work injury upon the farmer or fruit grower—this 
is nevertheless no excuse for its being caused to suffer at the hands 
of a thoughtless boy, who, in years after, will regret his cruelty. 
With this educational object in view the efforts of the Audubon 
Society are being ably seconded by the State Horticultural Society 
and the State Educational Association. ‘These societies have appoint- 
ed from among their members a committee to forward this work. 
Particulars regarding the work can be obtained from any one of the 
following members of the committee: Prof. Lange, Central High 
School, St. Paul; ProO: I> Denny; Central High School, St. Paulie 
Mrs. J. B. Hudson, Lake City; Mrs. La Penotiere, 1928 Portland 
Avenue, Minneapolis; Mrs. Ida Thompson, Duluth; Mr. S. A. Stock- 
well, Penn. Ins. Co., Andrus Building, Minneapolis; Miss Sarah 
L. Putnam, 229 Eighth avenue S. E., Minneapolis; Prof. A. W. 
Rankin, Minneapolis; F. I,. Washburn, State Experiment Station, St. 
Anthony Park. 

The State Experiment Station is only too glad to assist in this 
good work by publishing at this time the following economic data on 
the food habits of some of our common birds. These data are 
largely the result of the work done by the United States Depart- 
ment of Agriculture and by independent workers, credit for which 
is given in the text. The writer desires to urge upon the teachers 
the need of encouraging their pupils in humanitarian principles in 
connection with our birds, and discouraging the stoning of the same, 
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the robbing or destruction of nests, or the maiming of such helpless 
animals. ‘These acts are, for the most part, punishable by law, but if 
a child can be led into the observance of these laws through intelligent 
interest in the birds themselves, the result is better than if fear is 
the instigating cause. Upon adults we would urge the desirability 
of discriminating in judging birds, the careful study of the food 
habits before condemning, in the building of boxes for wrens, blue- 
birds and martins, and in encouraging by their example generally a 
wise and humane policy toward our feathered associates. 

Dudley Dorn rightly says: “No one should own or handle a 
gun unless first proved to be possessed of common sense.” 


BLUEBIRD. 


WSS 
= 


Fig. 124.—Bluebird. 


Upper parts, including wings and tail, bright blue; breast, throat 
and sides, reddish. Length, seven inches. A description of this 
common bird is hardly necessary. It is of wide distribution, from the 
Atlantic to the Rockies, and from Canada to the Gulf of Mexico. Its 
note is among the first to be heard in the spring, and one of the 
last in the fall, at which latter time we associate it with the falling 
leaves of Indian summer. ‘To the writer its note in the fall has always 
appeared to take on additional sadness, as though lamenting the dy- 
ing of the year. It nests in hollow trees and boxes erected in suitable 
places, and should be encouraged by providing it with plenty of such 
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opportunities for housekeeping. An examination of two hundred 
and five stomachs showed that seventy-six per cent of the food con- 
sisted of insects and their allies, while twenty-four per cent is made 
up of vegetable substances. Beetles constitute twenty-eight per cent 
of the whole food, grasshoppers twenty-two, caterpillars eleven, and 
various insects, including spiders, comprise the remainder of diet. 
All these insects are more or less harmful, except a few predaceous 
beetles, which amount to eight per cent. Prof. S. A. Forbes of 
Illinois examined 108 specimens secured in every month except No- 
vember and January, and results of these examinations prove that 
although the bluebird eats some insects which are beneficial, and 
occasionally takes a raspberry or gooseberry, it consumes such an 
immense number of injurious insects, cutworms and other insects, 
such as army worms, moths, grasshoppers and crickets, that it is 
undoubtedly a beneficial bird. Nestlings of the bluebird, like the 
young of almost all of our common birds, are fed an enormous quan- 
tity of insects. 


PHOEBE. 
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Fig. 125.—Phoebe. From Biological Survey U. S. Dept. of Agriculture. 


ts 
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Length about seven inches, upper parts grayish brown shaded 
with olive, top of head darker; outer edge of outer tail feathers 
white or yellowish, except at tip. Under parts white, more or less 
tinged with yellow; breast and sides brownish gray; bill black. 

This familiar bird is one of the earliest arrivals in the spring, and 
generally first observed before the leaves appear on our trees, at 
which time its plaintive note, sounding like “pe-wee,’ with the accent 
on the last syllable, announces the arrival of spring. It is commonly 
found near buildings on the farm, and frequently builds its bulky 
nest of moss and mud on a beam in a shed or under a bridge. It is of 
wide distribution, being found throughout the United States east of 
the Plains, and is deservedly a great favorite. While it occasionally 
takes a raspberry or blackberry, or more commonly seeds of various 
kinds, and elderberries, wild cherries, etc., its principal food is insects; 
it is, in fact, a true fly catcher. Ninety-three per cent of the contents 
of eighty stomachs examined consisted of insects and spiders. Gen- 
erally two broods are reared in a season. 


HOUSE WREN. 


Fig. 126.—House Wren. From Biological Survey U. S. Dep. of Agriculture. 


_ Cinnamon brown on back, marked indistinctly with black and 
white, becoming more reddish on rump and tail; tail rather long 
and marked with fine bars, black bars also showing on sides. Length 
five inches. This saucy bird is found over the entire United States, 
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nesting about buildings or in boxes or houses prepared for it by the 
thoughtful farmer. As in the case of the bluebird, it is well to give 
it every opportunity for nesting, since its food consists almost entirely 
of insects, and it will repay you for your friendship by searching out 
and devouring caterpillars in your shrubs and trees. It is said 
to raise several broods in a season. An examination of fifty-two 
stomachs by the United States Department of Agriculture showed 
that ninety-eight per cent of their contents were made up of insects 
and their near relatives, the remaining two per cent being vegetable 
matter, small bits of grass, etc., evidently taken with the insects by 
accident. One-half of the food consisted of grasshoppers and beetles ; 
the remainder, caterpillars, bugs and spiders. 


BARN SWALLOW. 


Fig. 127.—Barn Swallow. From Biological Survey U. S. Dep. of Agriculture. 
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Throat, forehead and breast reddish chestnut, paler below. Metal- 
lic blue on back and head. ‘Tail forked; some white on each feather 
in tail except those in the middle. Nest of mud and grass lined 
with feathers, in barns and other buildings. In the writer’s opinion 
no farm scene is complete without these birds flitting in and out ol 
the barn. A rapid and graceful flyer, it captures, while on the wing, 
moths, flies, beetles and frequently grasshoppers and flying ants. Of 
three specimens shot in June in Nebraska, in a “locust year,” accord- 
ing to Professor Aughey, the stomachs of two contained sixty-eight 
locusts and the stomach of the third thirty-seven locusts. As might 
be inferred, these birds are strictly insect eaters. 


MEADOW LARK. 


Fig. 128.—Meadow Lark. From Biological Survey U. S. Dep. of Agriculture. 


The Meadow Lark is common from the Atlantic to the Great 
Plains, and a variety extends west of the Plains to the Pacific Coast. 
It is an inhabitant of both prairie land and fields in districts more or 
less wooded, and while not a fine songster, in the opinion of many, 
adds much to our enjoyment of the country. The color of the upper 
parts is a mingling of black, whitish and chestnut, darker on the head, 
where we find a light streak running back from the bill; side of head 
light, showing a yellow streak over and in front of eye; chin, throat 
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and breast bright yellow, with a jet black collar or cravat on breast in 
form of a crescent; all but the central tail feathers showing consider- 
able white. Length, ten to eleven inches. It nests upon the ground, 
and seldom perches on trees. Analyses of stomach contents give 
interesting results: ‘Two hundred and thirty-eight stomachs exam- 
ined contained seventy-three per cent animal matter, and twenty- 
seven per cent vegetable, the latter being found in the winter. The 
animal food consisted of insects of the ground species—beetles, bugs, 
grasshoppers, caterpillars, and a few flies, wasps and spiders. A 
number of the stomachs were taken from birds killed when the 
ground was covered with snow, but still contained a large per- 
centage of insects. Crickets and grasshoppers constitute twenty- 
nine per cent of the entire year’s food, and sixty-nine per cent of the 


food in August. Twenty-one per cent of beetles was found, of which 


about one-third are predaceous ground beetles; the others all harm- 
ful species. In May caterpillars constitute over twenty-eight per 
cent of the whole food, with a large number of cutworms. Grain 
makes up fourteen per cent, and weed and other seeds twelve per 
cent. 


VESPER SPARROW, VESPER BIRD, GRASS FINCH, BAY- 
WINGED BUNTING. 


Fig. 129.—Vesper Sparrow. From Coues, “‘Key to North American Birds.” 
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Like the Meadow Lark, a bird of the pasture, field and prairie. 
Frequently seen in the road, when it will run in front of you a dis- 
tance before taking flight. At the latter time it always shows the 
_white of its outer tail feathers, a most characteristic marking. The 
upper parts are brownish gray with more or less black and brownish 
black and brown streaks on sides and breast. Length, about six 
inches. Nests on the ground. This modest colored bird is quite 
a singer at times, its song reminding one somewhat of that of the 
Song Sparrow. About two-thirds of the year’s food consists of 
seeds and other vegetable matter, the remainder consisting largely 
of cutworms, grasshoppers, army worms and spiders. Of thirty- 
seven Wisconsin adults studied by King, thirty-one had eaten various 
small weed seeds; five, four grasshoppers; one, eight grasshoppers’ 
eggs; four, ten larve; fourteen, twenty-seven small beetles; three, 
eight moths; one, three flies; one, three land-snails; one, two ker- 
nels of wheat; one, a kernel of rye. 


CHICADEE, BLACK-CAPPED TITMOUSE. 


Fig. 130.—Chickadee. Original. 


Dear to us because of its cheerful activity in the cold of winter 
when almost all other bird friends have left us. From an economic 
standpoint a great benefactor, for not only does it consume large 
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numbers of insects in summer, but more than one-half the winter 
food consists of insects and their eggs. The eggs of plant lice make 
up one-fifth of the entire food, in fact the destruction of these eggs 
on fruit and shade trees is the chief beneficial work of this bird in the 
winter, and the good it does in this way must not be under-estimated. 
Examinations of stomachs or crops of these birds has shown that 
sometimes more than four hundred and fifty eggs of plant lice are 
consumed by one bird in one day. Eggs of canker worms and tent 
caterpillars are also eaten. Four stomachs or crops examined showed, 
as the result of a single day's feed, one thousand and twenty-eight 
eggs of canker worms. Four others contained about six hundred 
eggs of canker worms and a hundred and five mature female canker 
worms. Surely if any bird deserves protection, it is this one. Such 


a familiar bird hardly calls for a description. Head, back of neck and 


throat black; sides of head and neck whitish; breast white; sides 
washed with brownish yellow. Length about five and one-half inch- 
es. Nests in old stumps and decayed trees, preferably birch; holes 
not far from ground generally. In addition to its cheerful “chic-a- 
dee-dee” it has a number of other notes, some of them extremely 
musical. 


DOWNY WOODPECKER. 


A true benefactor in that its food consists almost entirely of injuri- 
ous insects, and it is with us both winter and summer. It is the 
smallest of our Woodpeckers, being only six and four-fifths inches 
long. Black above; a scarlet band on back of neck; white on mid- 
dle of back; under part white; central feathers of tail black; the 
outer ones white with black markings; wings black spotted with 
white. ‘The female lacks the scarlet patch on back of neck. It nests 
in holes in trees. Often seen in winter in company with Nuthatches, 
Chickadees and Brown Creepers. What little vegetable food it eats 
consists of seeds of poison ivy, sumac, etc. Seventeen Wisconsin 
specimens had eaten forty insect larva, twenty wood-boring grubs, 
three caterpillars, seven ants, four beetles, a chrysalid, one hundred 
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and ten small bugs, a spider, with a few acorns, small seeds and a 
little woody fibre apparently taken by accident with the grubs. Three- 
fourths of the food of one hundred and forty specimens examined 
by the Department of Agriculture consisted of insects. Nearly one- 
fourth consisted of ants, chiefly from those which were caring for 
plant lice, or burrowing in wood. 


. Fig. 131.—Downy Woodpecker. Original. 


PLICKER, GOLDEN-WINGED WOODPECKER, PIGEON 
WOODPECKER, YELLOWHAMMER, MiG HOLE: 


Top of head ashy; band across back of head scarlet; back ouve 
brown conspicuously barred with black; rump white; tail feathers 
above black, with white markings tinged slightly with yellow, and 
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with yellow shafts; black spot on side of throat under eye; side of 
~ head and throat dove color, black crescent on breast; lower breast 
and under parts white, more or less washed with light brown, and 
marked with large, round, black dots; tail beneath yellow; long 
feathers of wing yellow below, and with yellow shafts. The female 
lacks the streak or spot on the side of the throat. Length, twelve 
inches. Nests in holes in trees. This familiar bird, whose call we 
associate with the warm promising days of early spring, before the 


Fig. 132.—Flicker. From Biological Survey U. S. Dep. of Agriculture. 


leaves appear on the trees, differs from the other Woodpeckers in 
being something of a ground feeder. It eats wood-boring grubs, to 
be sure, but is very fond of ants, and is quite apt to be discovered 
dining on the ground before a large ant hill. ‘Two stomachs exam- 
ined contained over 3,000 ants each. The Flicker occasionally takes 
a little fruit. 
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THE NIGHTILAWK. 


Fig. 133.—Nighthawk. After Brehm. 


Back blackish, marked with whitish or cream; white bar on 
wings; tail blackish, forked; broad white band on throat and white 
band on tail of male; under parts barred with black and white. 
Nests on ground. But few who have walked in field and woods have 
not flushed this bird resting inconspicuously on ground or limb of a 
tree, and we are all familiar with its graceful evolutions in the air 
during afternoon and evening, where its rather harsh cry at once 
draws our attention. Frequently a bird closes its wings and drops 
swiftly, again soaring upward just before reaching the ground. At 
such times one hears a booming sound, something similar to the noise 
made by blowing across the large mouth of a bottle. Just how this 
is produced appears to be a matter of question among ornithologists. 
Some claim it is made by the air rushing through the stiff wing 
feathers, called primaries. The food of the Nighthawk appears to be 
May flies, dragon flies, beetles, certain water insects which fly in the 
evening, many bugs and grasshoppers. From seven specimens se- 
cured in Nebraska Professor Aughey took three hundred and forty- 
eight Rocky Mountain Locusts (one of our most injurious insects). 
In an Arkansas specimen F. L. Harvey found more than six hun- 


9 


140 INJURIOUS INSECTS OF 1904. 


dred insects—gnats, beetles, flies, ants and grasshoppers. Naturally 
a bird with habits like the Nighthawk would never injure fruit or ber- 
ries. Some people confound the Nighthawk with the Whippoorwill, 
quite a different bird. 


MARSH HAWK. 


Male and female quite dif- 
ferent, both in size and color. 
Adult male nineteen inches 
long, grayish above, the tail 
being barred with blackish; 
feathers above at base of tail 
(upper tail coverts) conspicu- 
ously white; breast gray, fad- 
ing into white on_ belly, 
where brownish markings are 
found. The adult female is 
twenty-two inches long, dark 
brown above, marked on 
head and neck with reddish 
brown; upper tail coverts as 
in male, conspicuously white; 
tail darker brown barred with 
reddish brown; breast buff, 
the color fading on _ belly. 
Nests on the ground in 
Fin, fo Wash dawis, itis, Rideway, Bulle marshes. This is pre-emi 

malogy U. S. Dep. of Agriculture: nently a bird of the meadows 
and prairies, and is often seen skimming over the top of the marsh 
grass hunting its food, at which time white of the upper tail coverts 
is conspicuous. It eats field mice, squirrels, rabbits, grasshoppers, 
frogs, reptiles, and occasionally small birds or poultry but not often. 
The writer regards it as a useful bird to the agriculturist. Out of one 
hundred and twenty-four stomachs examined by the United States 
Department of Agriculture, seven contained poultry or game birds; 
thirty-four contained other birds; fifty-seven contained mice; twenty- 
two contained other mammals; seven contained reptiles; two con- 
tained frogs; fourteen contained insects; the contents of one were 
undetermined, and eight were empty. Dr. B. H. Warren examined 
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fourteen stomachs with the following results: Seven had only field 
mice in their stomachs; three, frogs; two, small birds (warblers) ; 
one, a few feathers, apparently of a sparrow, and fragments of insects ; 
one a large number of grasshoppers, with a small quantity of hair, 
evidently of a young rabbit. 


SCREECH OWE. 


Varies greatly in color from 
reddish or rufous to gray. In 
rufous specimens rufous above 
generally showing fine black 
lines. Below, whitish with feath- 
ers barred with reddish or ru- 
fous. Or, in gravish specimens, 
above brownish gray with faint 
black markings mingling with 
brown. Length about ten inch- 
es. This is a quite familiar bird 
about our orchards and _ barn- 
yards, and, as tts food habits 
show, its presence should be en- | 
couraged. Of two hundred and 
fifty-five stomachs examined un- 
der the direction of the United 
States Department of Agricul- 
ture, one contained poultry, 
thirty-eight contained other © 
birds; ninety-one contained p.. 135 screech Owls. After Plate 23, Bul 
mice; eleven contained other fin No. $ Diisga, of Omsitology, and 
mammals; one hundred con- 
tained insects; two contained lizards; four contained batrachians; 
one contained fish; five contained spiders; nine contained crawfish ; 
seven contained miscellaneous matter; two contained scorpions; 
two contained earthworms; and forty-three were empty. 

From consideration of the food habits of the two above birds, 
representatives of the order of Hawks and Owls, it would seem that 
we make a mistake in wholly condemning this much maligned group, 
for among the hawks and owls we certainly find some in whom the 
good qualities seem to outweigh the bad. 
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THE ENGLISH SPARROW. 


Our illustration is hardly needed, since this hardy and pugna- 
cious bird has fought his way into every town and village of any 
size in Minnesota. He is welcomed by some, possibly, on account 
of his, cheerful chirpings in winter when other birds have left us, 
but disliked by the majority not only because he defiles buildings 
and walks, and by his persistence in nest building wears out the 
patience of the house owner, who objects to the unsightly domicile 
of straw under the eves of his home, but also because he drives 
away other native birds whose presence is more desirable and more 
advantageous than that of the English visitor. We will say here 
that those seeking to encourage the wrens to build in bird houses 
on their grounds should make the entrance exactly the size of a 
silver quarter. This will admit the wrens, but keep out the unde- 
sirable tenant. 
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While it is apparently impossible to exterminate this bird, which 
in many ways is a pest, many of us desire to know some merciful 
way of lessening its numbers. Poisoned wheat, using arsenic in 
place of strychnine, in order that the birds may not die by the food 
and thus frighten away others, is used by some. This is open to 
the objection of danger to poultry, and cats also may eat birds so 
poisoned. A better way, practiced on some farms, is to feed wheat 
for a number of days, in the barnyard, say, placing it in a straight 
line, and one fine morning when the birds are feeding, rake the line 
with a shot gun. This may sound very cruel to some of our humanita- 
rians, and the Entomologist may be censured for giving such advice, 
but death is not cruelty, and as this office is intended to relieve 
farmers of the presence of troublesome pests, he makes the sug- 
gestion without hesitation. We know of at least two instances of 
the successful use of the following: Wheat was soaked twenty- 
four hours in whisky, and while still moist was placed where the 
sparrows could get at it, presumably mixed with a small amount of 
other wheat not treated, and placed where fowls could not well 
reach it. The result of this was intoxication, maudlin, I am told, 
in which condition the birds could be readily picked up and dis- 
posed of. One case has been called to my attention where this 
failed, but it was on the farm of a prohibitionist where doubtless 
the sparrows instinctively refused to touch the grain soaked in 
spirit. There is some ground to believe, too, that the wheat in this 
case was not treated with whisky, as the young man told me that 
he thought it was whisky “but was not sure.” 

A 22 caliber rifle is sometimes handy, and its skillful use will 
keep them from forming the habit of roosting on cornices, etc. 
The tearing down of their nests repeatedly will, after a time, dis- 
courage the would-be housekeepers, though they persevere through 
several buildings before they finally cease. 

We have seen English sparrows catching grasshoppers, and 
know of other good work they do, but it is of such slight import 
compared with the mischief caused by them, that a slight lessening 
of their number will do no harm. 
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GOPHERS, FIELD MICE, MOLES, WOODCHUCKS, RAB- 
Bris Ee: 


Everyone has heard the old story about the naturalist who was 
traveling with some pets, and the railway people had only made 
provision in their rules for charging for dogs. ‘The ticket seller 
was therefore in doubt as to whether charges should be made for 
monkeys, cats and a large tortoise, which accompanied the natur- 
alist. His judgment at last was given forth that the cats and 
monkeys would have to be paid for because under his instructions, 
he said, “Cats is dogs, monkeys is dogs, but that ere turtle is an 
insect, so we let them go free.’ The story does not state whether 
he would classify gophers and rabbits as insects also. Possibly 
not. Nevertheless there is no one in the state, outside of this de- 
partment, so situated as to be able to publish an economic treatise 
on gophers, field mice, rabbits, etc., all of which are pests to the agri- 
culturist, and as publications from this office are designed for the 
benefit of Minnesota farmers, the Entomologist does not hesitate 
to present here his own experience and that of others in combating 
gophers, rabbits, field mice and allied forms which are hostile to 

- the interests of agriculture. 

In the first place, a word as 
to the classification of these ani- 
mals as having an important 
bearing upon their food habits: 
They all suckle their young and 
are more or less covered with 
hair, hence belong to that class 
of vertebrates known as Mam- 

s malia. Further, with the excep- 

Fig 207 Shull of Rat showing he 46m, tion of the mole, they are all 
enamel; softer dentine; , roots of enawers, and have teeth adapted 
circles formed by dncisors. °_ After Lan: < ito tliat (COmetant pict mit ee Uc manele 
sors or front teeth above and _ below being chisel-shaped and remark- 
ably well developed, and the canine teeth being absent. These, 
therefore, belong to the order Rodentia or Gnawers, which order 
includes all the squirrels, chipmunks, gophers, pouched gophers, 
rats, mice, rabbits, hares, woodchucks, beavers, muskrats and por- 
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cupines. The nature of their teeth and the general appearance of 
their skulls can be appreciated by a glance at the accompanying 
illustration, Fig. 137. The mole, on the other hand, does not have 
the incisor teeth developed for gnawing, and does have canine teeth in 
upper and lower jaws. Its eyes are very small, sometimes quite 
concealed, but with a little care one can find them, hence the popu- 
lar idea that moles have no eyes is erroneous. They are insect 
eaters, feeding upon grubs, insects and earth worms, and probably 
do not often take vegetable matter as food. They belong to the 
order Insectivora, which order includes not only the moles, but also 
the little mouse-like shrews, in which, unlike the moles, we find no 
canine teeth. Our illustration, Fig. 138, shows the skeleton of a 
mole, the sharp pointed teeth, adapted to tearing insects and 
worms, and not at all suited for gnawing, as are the teeth of the 
gopher. One will at once note in the picture the enormous: ridges 
in the bones of the fore limbs, to which in life powerful muscles 
for digging are attached, particularly suited to an animal which 
passes practically its entire life beneath the surface of the ground. 


Fig. 138.—Skeleton of Mole. From Brehm. 


Turning once more to the order Rodentia, we find it divided 
into families, and in order to properly place the Minnesota pests 
which occur in this order, we will arrange the families under the 
order in such way as to show just where our gophers and squirrels 
belong and why. 

Family Sciuride: The Squirrels, including all the squirrels, 
ground squirrels, or chipmunks, the woodchuck or ground-hog, the 
thirteen-lined gopher, the gray gopher. All of these have five molar 
teeth above on each side and four below on each side. 
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Family Geomyide: Pouched Gophers. 
This family includes all of our Pocket 
Gophers. They possess well defined 

‘cheek pouches opening outside of their 

} mouths on the side of the face, a peculi- 

Fig. 139-—Outline of head @fity not possessed by the preceding 
of Pocket Gopher showing famuly; furthermore, they © have «tart 


extent and openings of 
cheek pouch of left side. molar teeth above and below on both 


1 . 
Eds. e Their skulls are heavy and somewhat depressed, their fore 
feet and claws are large, adapted for digging, and the body is thick 
and clumsy, quite unlike that of the so-called gophers, found in 
the preceding family, and so common in Minnesota. 

We have in this state two pocket gophers, both of which are 
injurious. The one, Geomys bursarius, is common almost every- 
where, especially in our prairie counties. It is reddish brown. 
The second is Thomomys talpoides, a northwestern form, which pene- 
trates the northwestern part of the state. This species is lead 
color, with breast, feet and tail more or less whitish. 


Fig. 140.—Pocket Gopher, Geomys bursarius, Shaw. After Merriam. 


The injury caused by pocket gophers in a farming community 
is enormous; not only do they consume large quantities of alfalfa, 
clover and wheat in the neighborhood of their burrows, eat root 
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crops such as potatoes, carrots, etc., and kill young fruit trees and 
vines by gnawing the roots of the same, but -their numerous 
mounds in a meadow destroy, by covering, large patches of grass 
or clover, and are especially annoying to the farmer in dulling and 
injuring the knives of the mower. 
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Fig. 141.-—-Pocket Gopher, Thomomys talpoides, Rich. After Merriam. 


Professor Bailey suggests one good thing, probably the only 
one, accomplished by the pocket gopher. He estimates from ob- 
servations in Minnesota, that about 500 square feet of soil is cov- 
ered with subsoil in a season of seven months, and says that by 
this unique plowing and draining they may do much good, cover- 
ing a burnt over prairie with a soil which will encourage the 
growth of vegetation. He has referred, however, to a time when 
the prairies of this state were frequently fire-swept and not thickly 
settled as they are now, and, further, it must be remembered that 
the subsoil brought to the surface may be of very poor quality. 

Referring once more to the pockets which characterize this 
family, an erroneous opinion prevails that these animals use the 
same for carrying earth from their burrows. Many observations 
on our own part, indorsed by those of others, lead us to state that this 
is not the case, but that they carry food in these pockets to be 
stored in their burrows when not wanted for immediate use. 
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The family Muride includes all the rats, muskrats and mice, 
exclusive of the so-called jumping mice. Here occur the Field 
Mice, which are so injurious to the would-be fruit raiser and nursery- 
man, by gnawing the bark from the trunks of young fruit trees in 
the winter time when the snow conceals their depredations. 


Fig. 142.—Field Mice (Arvicola). From Brehm. 


The family Leporide includes the hares and so-called rabbits, 
differing from each other so little structurally that they all, 
whether “rabbits” or hares, belong to the single genus Lepus. In 
a general way it may be said that the rabbit burrows and the hare 
does not; that the young of rabbits are born naked and blind, 
while the young of the hare is born with fur and with eyes open. 
The meat of the rabbit is lighter colored than that of the hare. 
In Minnesota we have the Prairie Hare, or white-tailed hare, Lepus 


campestris, which is commonly called “Jack rabbit,” found mostly. 


in open prairie country, but rapidly becoming unpleasantly com- 
mon in farming districts, even though more or less timbered. The 
Jack rabbit, while slate colored in summer, in winter, as is well 
known, changes to an almost pure white, the ears only retaining 
their black tips. This is a fine protection for Jack when there is 
snow on the ground, but in a snowless winter, their white color 
against the dull brown of the earth or grass works their ruin. In- 
jury to windbreaks and to gardens from this species is becoming 
more common every year. . 
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In the timber we get the Northern or varying hare, Lepus amer- 
icanus, sometimes called “Timber Rabbit,’ which is not especially 
injurious, since it finds plenty of food close at hand, though fruit 
trees near the woods sometimes suffer. The bark of the cotton- 
wood appears to be especially palatable to this hare. Brownish in 
summer time, it turns white in winter, though the hairs are lead 
colored at base, and a band of brown is maintained down the 
middle of the back. 


Fig. 143.—‘‘Cotton-tail,” L. sylvaticus, Bachman. A. G. Ruggles. 


Finally we get our little Cotton-tail or Gray Hare, Lepus nutalli 
sylvestris, which is common everywhere in the localities favored 
with a little brush or timber. It is the most destructive of all the 
hares, in winter time not hesitating to girdle fruit trees, oftentimes 
gnawing off the tops of nursery trees which project above the 
drifted snow. Deep snows or drifted snows make the so-called 
“rabbit-proof” fence useless. In the summer time it occasionally 
troubles gardens. This species does not turn white in winter. 

The family of hares, Leporide, differs particularly from the other 
families of the order Rodentia by the possession of two small extra 
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incisor teeth in the upper jaw just behind the large pair; our illus- 
tration shows this peculiarity. 

Turning once more to the squir- 
rel family, Sciwride, we find there- 
in two or three forms which gave 
BA us the name of “Gopher State,” 
y but which are squirrel-like in their 
structure. These all belong to one 
genus, Spermophilus, which means 
seed loving, and, sure enough, we 
find that they are fond of almost all kinds of seeds—wheat, oats, 
rye, barley, corn, pigeon grass, millet, sunflower, pig weed, rag- 
weed, black locust, solanum, strawberries, and a host of others. 


Fig. 143%.—Skull of Hare Showing Extra 
Incisors. 


They also eat green leaves, roots of trees and plants, and grasshop- ° 


pers, crickets, beetles, ants, cutworms, lizards, mice and other 
forms of animal matter. The members of this genus have pouches 
but, unlike those of pouched gophers, they are inside the cheeks 
and not distinct from the cavity of the mouth. Their bodies are 
slender. They eat like other squirrels, sitting erect and bringing 
their food to their mouths with their front feet. 


Fig. 144.—Thirteen Lined Spermophilus, Spermophilus tridecim-lineatus, Mitch. A. G. 


Ruggles. 


: 


INJURIOUS INSECTS OF 1904. 151 


First of all, and most abundant of the “Spermophiles” here, 

is the Striped Spermophile, or striped gopher, sometimes called 
the Thirteen-lined Gopher, or “Stars and Stripes.” See Fig. 144.° 
This animal is common almost everywhere in Minnesota, and is 
a familiar figure to almost everyone not living in the city. It is 
reddish brown in color, yellowish below. Counting the rows of yel- 
lowish “stars” and stripes, we find thirteen lines in all, which fact 
gives it its scientific name. Minnesota specimens show the lower 
stripes on sides indistinct or broken. 
_ We have also the so-called gray gopher, or ground squirrel, or 
scrub-gopher (see illustration), found on prairies in this state and 
elsewhere in localities not too much timbered or covered with 
brush. 


Fig. 145.—Gray Gopher, Spermopbhilus franklinii, Yab. After Merriam. 


Finally in the prairie country of North Dakota is a serious pest 
which has pushed east into the Red River Valley but not in suffi- 
cient numbers to be destructive. This species is known as the 
“Flicker-tail Gopher,” resembling closely the previous form, albeit 
it has a short tail and is grayish, while S. franklinii is brownish with 
faint lines of black. 
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Fig. 146.—Spermophilus richardsonu, Fab. After. Merriam. 


Excluding the moles, the following list of depredations have 
been laid at the door of the principal pests listed above, by various 
correspondents: 

Jack Rabbits: “Occasionally cut down small patches of grain; 
gnaw bark from apple trees, causing same to die; cut off tops of 
young trees; eat a few small melons; eat corn when up three or 
four inches high.” : 

Cotton-tail Rabbits: “Injure carnation plants in field; plants 
enawed die during early months of winter. Eat off small apple 
trees; bark old ones; one-tenth of nursery stock injured in ’98 
and ’99; five per cent of apple trees killed. Do not eat plum or 
cherry trees. Eat bark off of evergreen and fruit trees. Cut off 
yearling apple trees; injure evergreens and girdle plum trees; 
work in winter, spring and early summer. Ruined hundreds of 
trees of all ages last winter.. No injury except in severe winters, 
when young apple trees may be gnawed. Ate bark off of apple 
trees in 1902-3. Girdle young apple trees not protected by wood 
veneer; when snow goes over this protection they attack lower 
branches. Destructive to apple trees; will eat off limbs two feet 
from ground; strip bark from large trees; prefer wild crabs. Eat 
cabbage plants in summer; fruit trees in winter.” 


ss iii 
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Field Mice: “Lost thousands of evergreens last winter by gird- 
ling; have lost apple and other trees. Shell grain out of shock 
when left standing long, also gnaw bark on apple trees when 
mulching is left too close. Girdle apple and plum trees, also box 
elder and ash, shrubs and gooseberry bushes in nursery. Girdled 
a few dozen nursery trees last year. Eat grain in shocks. Gnaw 
trees more than rabbits when snow is deep. Considerable damage 
to nursery stock during winter by working under deep snow drifts ; 
girdle apple or even forest trees which have been mulched with 
straw. Damage corn and grain shocks when left standing long. 
Young trees girdled. Damage grain in granary. Damage fruit 
trees and shrubbery of all kinds. Cut twine on grain in shock. 
Girdle apple trees occasionally. Damage arbor vite where rows 
are close. Destroy large quantities of corn in field. Very bad 
on apple and evergreen trees. Eat grain and bands on bundles, 
also girdle trees.” 

Thirteen-lined Gopher (Striped Gopher): “Dig up corn and 
eat other grain. Damage corn in spring when first planted. Dig 
up newly planted corn, doing considerable damage. Eat seed 
planted in garden. Damage corn. Injure corn fields by digging 
down and eating corn just planted, or when a few inches tall, dam- 
age five per cent. Dig up corn hills. Dig seed out of ground and 
eat heads of wheat in shock. Destroy corn just as it is coming 
out of the ground. Some damage to seed corn. Some damage to 
grain shocks. Eat newly seeded grain. Much damage in corn 


_ fields by digging up corn. Bother a great deal by digging up corn 


just as it shoots above ground. Much damage done by seed eaten 
in ground. Considerable damage to corn just planted, also corn 
in shock.” 

Pocket Gophers: “Make large mounds in clover fields. Eat 
roots of young orchard trees and elms. Cut up grain in shock and 
carry earth up into shocks. Gnaw roots of trees. Cut up hay 
meadows badly. Gnaw roots off trees and shrubbery. Injurious 
to fruit trees, five per cent damage. Destroyed nearly half of 
potato crop last year. Very injurious to roots of orchard trees. 
A nuisance in clover and potato fields. Go under grain shocks 
near sloughs, burrow into shock and eat grain, cutting the bands 
around bundles; about two per cent damage. Damage apple trees 
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and clover meadows. About two per cent of all crops destroyed. 
Throw up hills in clover meadows, which are injurious to machin- 
ery ; often eat off all roots of large apple trees and destroy trees, De- 
stroy carrots and potatoes. Considerable damage in hay land. Dam- 
ageto apple and evergreen trees. Damage grain and meadows and 
trees by throwing up mounds of dirt and gnawing roots of trees. 
Damage grain shocks by carrying dirt into them and eating heads of 
grain. Considerable damage to shocks of grain. ‘Troublesome in 
gardens and potato patches. Destroy young trees.” 


Ground Squirrel or Gray Gopher: “Quite troublesome. Scarce; 


no damage. Scarce. Not numerous; eat grain. Damage very 
slight. Eat corn. Very few; no damage. Not numerous. Some 
damage in corn fields. Scarce; no noticeable damage. Seldom 


seen. Not injurious. No damage. Sometimes work in grain. 


shocks, cutting the bands. More injurious than striped gopher. 
Very few of them; dig up and eat seeds just planted.” 

The scarcity of these animals in most of this state prevents its 
being classified as such a pest as it is west of Minnesota. 

A few farmers who write me labor under a misapprehension as 
regards the mole. While I have seen this animal in captivity eat 
peas, and while it may occasionally eat bulbs, its teeth are adapted 
to an insectivorous dict, and are not constructed for gnawing as are 
the teeth of mice and gophers. Its reprehensible habit of making 
mounds and ridges in flower beds and lawns will be referred to 
later. Bearing these facts in mind, it will be seen that some of 
our correspondents, who write as follows, must be mistaken: “Eat 
bark of apple, plum, cherry and other trees. Also damage hay 
stacks by chewing up hay in little pieces.” This party is un- 
doubtedly ascribing the work of mice to moles. Another says “In- 
jurious to fruit trees.” Another hits the nail on the head in say- 
ing “Do no damage, may be beneficial by destroying grub worms. 


REMEDIES. 


Jack Rabbits: These are kept in check somewhat by gunners 
and other natural enemies. Poisoning apple or pieces of melon 
with strychnine, powdering the same and introducing it into slits 
in the fruit has been tried with some success. One must bear in 


we 
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mind that strychnine is a deadly poison, and that any stock eating 
baits poisoned in this way would most certainly die. Corn poi- 
soned in a solution of strychnine—see under Gophers—will kill 
those which are eating the corn. If fruit trees are injured, in addi- 
tion to the poisoned bait, they may be wrapped with woven wire, 
or paper or poultry netting; the latter should be wound around 
the tree several times. Two correspondents, taking a humane view, 
say, if they or the cotton-tail are fed with corn, oats or wheat 
screenings in orchard they are not likely to eat bark. This may 
be so, but if our apple trees were exposed we would not dare to 
trust them. 


Fig. 147.—A Young “Jack,’’ from Life. 


Cotton-tail Rabbits: Sweet apples, poisoned, as described. un- 
der Jack Rabbits. We would suggest putting out of their reach, 
while poisoning, all other apples except the poisoned ones, which 
should be fresh. Watermelon rind or carrots may be used in the 
same way, though they are particularly fond of sweet apples. One 
correspondent suggests putting out pieces of apple on little sticks 
when the snow is deep, so that the bait is raised conspicuously 
above the surface. He choses moonlight nights for this. Building 
paper, newspapers, burlap, straw, corn stalks or wire screen placed 
around trunks of trees are often effective. Some boil strychnine © 
until dissolved and then soak corn in same. A handy gun, if sup- 
plemented by a good dog so much the better, is useful at times. 
The inadequateness of the so-called rabbit proof fence when the 
snow is deep and drifted is well shown in our illustration (Fig. 


10 
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160), which represents the case of a nurseryman who, in spite of 
such a fence, lost a large number of trees through the agency of 
rabbits. 

Mr. Yahnke, the veteran nurseryman at Winona, tells me that 
for two years he has kept rabbits (and mice) from gnawing his 
nursery trees by the use of a whitewash made about the consist- 
ency of cream, to which has been added enough blue vitriol solu- 
tion to give the mixture a “‘robin’s egg blue” color. Mr. Yahnke 
goes between the rows, and with a brush rapidly covers the trunks 
on the sides next to him with the mixture. The opposite side is 
coated in the same way. Axle grease smeared on the trunks of 
young trees is claimed to be effective by some. It would also 
be unfair to our small boys not to mention the figure four box trap. 


Rabbits are much affected with parasites; almost invariably 


tape worms can be seen in their alimentary canal, and frequently 
in summer a bot is found hanging on their necks, which later 
develops into a two-winged fly. There may be several species of bot 
flies which affect rabbits in this way. 

From the December issue of the Minnesota Horticulturist we 
take the following remedy for rabbits and mice. It looks feasible: 
“An experienced orchardist recommends the following sure method 
of getting rid of these orchard pests: ‘Make a poisonous solution 
of one part sulphate of strychnine, one-third of one part of borax, 
one part of white syrup, ten parts water. This is put into a roomy 
bottle and well shaken. Now cut fresh twigs from apple trees 
(water sprouts are excellent); have a small brush, and brush 
lightly over the twigs, especially the terminal buds. The great 
value of this over poisoned grain is that it will kill rabbits and mice 
and will not injure the birds or chickens, while the poisoned grain 
will kill all. Scatter the poisoned twigs in runways, and places 
infested with mice or rabbits, and the results will be satisfactory.’ ”’ 

Field Mice: Perhaps there is no more annoying four-footed 
pest to the nurserymen than these animals. Heavily mulched 
nursery rows, or nurseries where oats are planted as a winter pro- 
tection, are, we believe, more liable to injury than others when 
snow lies on the ground, or when there is anything which attracts 
the mice to the trunk, either in the nature of food, or in the nature 
of a shelter, such as mulch or weeds, or partaking of both these 
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qualities. The snow melting in the spring discloses their work to 
the nurserymen, trees oftentimes being completely girdled. Even 
a girdled tree will live the first season, the sap finding its way to 
the top through ducts in the wood, but later it is sure to die unless 
prompt measures are taken to save it. The only way to do this, 
and it is well worth the time when the tree is a valuable one, is 
bridge-grafting. Fig. 159 shows what this means, and illustrates 
the process so clearly that there is hardly need of words. Girdled 
trees, too small to bridge-graft, may be grafted in the ordinary way 
below the injury. In bridge-grafting make three grafts rather 
than two. If large trees are only partially girdled, bridge across 
the injured place. The tree’s own branches may be used for bridge- 
grafting. In course of time the injury is obliterated by the growth 
of the bridge grafts. Pressing down the snow and what is below 
it around the tree with the feet is a help in that it makes it harder 
for the animals to get at the trunk; there is a solid barrier, as it 
were, protecting it. 

Other remedial or preventive measures are as follows: Keep 
ground clean of grass and weeds, so there is no place to harbor 
mice; dig straw away from trees for a short distance; protect 
trees with wire mosquito netting wrapped once around trunk, 
about fourteen inches high, or with wood veneer, or with building 
paper; bank with dirt before freezing weather six or eight inches 
above surface. Mice may be poisoned with strychnine, using corn 
meal mush or wheat or corn, scattered about bases of trees. 
Poisoned wheat already prepared can be purchased in some places. 
Cats are instrumental in keeping down field mice; some dogs 
delight in hunting them, and hawks and owls reduce their num- 
bers. Strychnine, as mentioned eleswhere, must be used with 
caution, that live stock or poultry may not suffer. Jt should, of 
course, be kept out of the reach of children. Cats eating mice or 
gophers which have died from strychnine poisoning would prob- 
ably suffer the same fate as the animals they fed upon. Skunks 
are said to do us a good turn by eating field mice. 

Thirteen-lined Gopher or Striped Gopher: Corn soaked or 
dusted with strychnine, placing a spoonful in each hole, is a good 
remedy. Wheat, if used, or corn, should be soaked for twenty- 
four hours in a solution containing strychnine, and where the 
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strychnine is dusted on the grain, the latter should be moistened 
so that the grains of poison will adhere to the kernels. ‘The solu- 
bility of strychnine is slight. A teaspoonful of the crystals 
boiled in 2 quarts of water would make a solution sufficiently 
poisonous and is probably all that amount of water will take up. 
This solution may well be sweetened with sugar or syrup. 

Steel traps are useful against these animals, and the writer 
remembers that, as a boy in Minnesota, he used to place a slip- 
noose occasionally over a hole, and when Mr, Gopher showed his 
head, as he was quite sure to do very shortly, he was easily snared 
by the boy at the other end of the string. A shot gun or a 22 rifle 
would be useful in this connection. 

Gray Gophers or Ground Squirrels: The same poisoned baits 


are used successfully against these as against the thirteen-lined - 


gopher just discussed, and field mice, but they are not generally 
numerous enough in this state to call.for special measures beyond 
those offered by shooting or trapping. In a far western state, 
where they are much more numerous than here, the writer used 
to place poisoned wheat in long covered boxes (about two feet 
long and ten inches square), the ends being closed except for a 
space of about three inches wide at the bottom; this allowed 
gophers to run through but kept out poultry and anything else 
which might eat the poisoned wheat not intended for them. These 
boxes were placed on the ground in fence corners in infested 
fields. 

Pocket Gophers: In order to understand fully the application 
of various remedies and traps against these pests, it is well to have 


UT 


Fig. 148.—Diagram of Burrow of Pocket Gopher. 


an idea of their burrows. Fig. 148 illustrates somewhat crudely the 
main burrow, about two feet below the surface of the ground, and 
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two of the branch burrows leading from it to the surface, and 
affording means of removing the earth dug from the main burrow. 
The mounds of earth one sees mark the places where these branch 
burrows were open and later closed. The last one made that 
marks the end of the main burrow, is frequently found open, as that 
is nearer the location of the animal’s work, as he tunnels in some 
desired direction, possibly toward a patch of potatoes, or along a 
row of potatoes, or toward some promising clover field. By pour- 
ing about %4 pint of bisulphide of carbon on a piece of old burlap 
or oakum, thrusting it quickly down this open branch burrow, pref- 
erably when the soil is moist, and then stopping the aperture 
with earth, the writer has killed many. Nevertheless the main 
burrow is sometimes so extensive in its length that treatment 
with this poisonous gas is not always successful, and recourse 


_ must be had to poison. I have been extremely successful with 


strychnine poisoning, proceeding in this way: ‘The crystals of 
strychnine were powdered in the bottle in which they were pur- 
chased, by means of a large headed nail. Having previously pro- 
vided myself with an old spoon tied to a long stick, I made slits 
in a piece of potato with a pen knife, and with the same blade 
introduced a little powdered strychnine, the poisoned piece of 
potato was then placed in the spoon, which was thrust away down 
the hole, turned over and wethdrawn, thus leaving the bait in the 
burrow without having had to put my hand in, the scent of which 
might alarm the gopher. Another and perhaps simpler way, when 
the ground allows, is to take an old spade handle or shovel handle 
of the short kind, sharpen it and thrust it through the soil in the 
course of the main burrow, and when quite sure that has been 
reached, dropping in the poisoned potato, and gently pushing it 
with the spade handle until you are sure it is in the main burrow. 
Or, if all the branch burrows are filled, one can carefully remove 
the earth from one of them and introduce the spoon containing 
the poisoned potato therein. Some claim that they have had better 
success with parsnips than with potatoes when using poisoned bait. 

I have also had success with an ordinary steel trap, digging 
down to the main burrow with a spade, excavating a place for the 
trap on the floor of the burrow, covering the set trap lightly with 
soil, and then placing a piece of board on the surface of the 
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ground, covering the hole I had made, and heaping earth on the 
board. I have also used with equal success against pocket 
gophers and against moles in lawns a cheap trap gun shown in 
. Fig. 149. I believe this is one of the few so-called gopher traps 


worthy of notice. It is made of a piece of gas pipe, and shoots a 
central fire Winchester shell of small size. Only a smail load is 
required to kill either a gopher or a mole. This gun is fastened 
to a peg which is driven down in front of the gopher’s hole; a 
piece of potato, or cork or corn cob is put on the end of the wire 
(see illustration) which extends in front of the nozzle and down 
the hole, being connected with the trigger at the other end. The 
gopher, in seeking to cover up the hole and thus exclude the light, 


Fig. 150.—A New Gopher Trap, Set. Fig. 151.—The Same Trap, Sprung. 
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pushes earth before him, it presses on the cork or potato, fires the 
gun and never fails to kill the animal in the burrow. A trap said 
to be excellent, of comparatively recent invention, is shown in 
Figs. 150 and 151. This is placed in the gopher’s burrow, and is 
kept set by a string, as shown in Fig. 150. The animal seeing this 
string, and realizing that it is foreign to his dwelling, proceeds 
to gnaw it. The result of his biting the string is shown in Fig. 
152. The trap sells for 35 cents, three for $1.00, and is manu- 
factured in Chicago. 


Fig. 152.—Pocket Gopher caught in Trap. 


The prominent front or incisor teeth or rodents, upon which so 
much depends in the way of subsistence, are peculiar in that while 
the front of each tooth is hard enamel, back of this is compara- 
tively soft dentine, the enamel in front being much thicker than 
anywhere else on the tooth, and the chisel-like sharpness of these 
teeth is brought about and maintained in each case by working 
against the opposing tooth in the opposite jaw. As we can readily 
see, the working of the enamel edge in the lower teeth against the 
inner or dentine surface of the upper teeth, and vice versa, would 
result in a sharp enamel edge in both upper and lower teeth. If, 
as sometimes happens, through disease or by accident one incisor 
is lost, or both, the opposing tooth or teeth in the upper or lower 
jaw, as the case may be, keeps growing, not being worn away at 
the free end, as would be the case normally, and completes an arc 
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of a circle outside of the jaw, resulting in a deformity, if it is the 
upper teeth, something like the illustration shown in Fig. 153. 


Vig. 153.-—Skull of Squirrel showing abnormal growth of upper incisor teeth. i 
Standard Natural History. 

Woodchucks: The accompanying excellent illustration shows 
an animal familiar to us all, and generally not so abundant or in- 
jurious but that the farmer’s boy and a steel trap are quite equal 
to the occasion. Bisulphide of carbon is also used successfully, 
and at least one party known to the writer has had recourse to the 
somewhat dangerous use of blasting powder. 


a 


Fig. 154.—Woodchuck, Arctomys monax. 


The gas generated by bisulphide of carbon is inflammable; keep 
all lights, pipes, cigars or matches away from it. 
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Moles: I regard moles as more beneficial than injurious, and 
dislike to offer any means of killing them. At the same time they 


Fig. 155.—A Mole. From Miller. 


are sometimes so aggravating in mining lawns that some remedy 
is called for. In some parts of the country moles have certain 
times of the day when they work. Knowing this and seeing their 
mounds move at such times, we may, as has the writer, stand with 
a many-tined fork over a mound, and when the movement is re- 
peated plunge the fork as accurately as possible into the middle 


Figs. 156 and 157.—a and b, Feet of Gopher; c and d, Feet of Mole, from above and 
below. Lugger. 
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of the moving area. The chances are that the mole will be im- 
paled on the fork. A light charge of shot fired into the mound 
at such a time at close range, using but very little powder, would 


undoubtedly accomplish the same result, and would perhaps be 
more sure. 


Fig. 158.—Ear of Corn gnawed by some rodent. Supposed by a Correspondent to be the 
work of Insects. 


I have killed many moles in lawns by the use of the gopher 
gun shown in Fig. 149, opening the surface burrow, leaving it 
open, and having the gun point into it. Moles have burrows much 
like gophers, that is, a main burrow and branch burrows coming 


Fig. 159.—Bridge-grafting. After Thomas. 
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therefrom. The surface burrow, which raises the sod in ridges, 
is quite distinct from the main burrow, which lies deeper. The 
surface burrow is made, I believe, by the mole in pursuit of grubs 
or worms among the grass roots or just below. 

I have no faith in attempts to poison moles, and believe 
poisoned wheat or corn or meal is absolutely of no avail in this 
connection. Moles appear to be almost entirely carnivorous or 
meat eaters, and the meat must be living apparently. Wheat, corn 
or meal is not attractive to them. The ordinary steel trap is 
sometimes used with success. One writer claims, upon what 
ground I do not know, that moles are very fond of sugar, and that 


Fig. 160.—A ‘“‘Rabbit-proof’’ Fence which is not always true to name. 


if it is slightly poisoned with powdered strychnine and placed in 
their burrows, beneficial results follow. The Entomologist wishes 
again to caution those who use strychnine. It is a deadly poison 
and should be handled with the greatest care. 
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THE COMMON TOAD A FRIEND TO GARDENERS. 


Most of the old superstitions regarding the toad, such as the 
possession of a jewel in its head, and that warts are produced on 
one’s hands from handling, etc., have been pretty much done away 
with. We hear astonishing stories regarding the finding of live 
toads encased in solid rock, in wood, etc., evidence going to prove 
that they have been thus buried for many years. These stories 
are not authenticated, however, and may be looked upon as myths. 
The ancients believed, too, that toads had medicinal value; that 
broth made of toad’s entrails was poisonous, that any part of the 
toad if eaten would cause death, that killing toads on the farm would 
make the cows give bloody milk, etc. These and similar superstitions 
have given away before modern education. Nevertheless, that 
toads are long lived, and may endure what would seem to be un- 
favorable conditions for a long time, is well known. We hear of 
a toad in Europe said to have reached the age of thirty-six years 
before it was killed by accident. We are told by Mr. Mosher, a 
most careful observer, that he has “positive knowledge of a toad 
which had occupied a door yard for at least eight years.” Other 
testimony regarding the longevity, not so satisfactory, claims 
. twelve years for one and twenty-three years for another. These 
statements may be correct, but we lack absolute proof. Of par- 
ticular interest, and having a bearing upon the reports that toads 
have been found encased in rocks, etc., is the fact that Mr. Herri- 
sant in 1877 placed three toads in sealed boxes of plaster, and 
found two of them alive when the boxes were opened eighteen 
months after. Later experiments along the same line, however, 
indicate that they are not capable of standing such imprisonment 
without food for an unlimited time. 

Very few realize the immense good done by the common toad 
in consuming insects which are, for the most part, injurious to the 
flower and vegetable garden. He is a true insect hunter and 
therefore deserves a place in the Entomologist’s Report. 

A few words as to the life history of the toad may not be out 
of place. In the spring of the year both sexes repair to pools and 


THE COMMON TOAD. 


A Practical ‘‘Bug Catcher’? and therefore a Useful Friend. Encourage .His Pres- 
ence in Your Gardens. 


Courtesy of R. A. Cooley. 
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ponds for breeding, and the air is filled at that time with that 
shrill purring which is so characteristic of the early spring, when 
the poplars and cottonwood are in bloom and the first moccasin 
flowers are found in the woods. 

The eggs, to the number of 1,000 or 
more, unlike those of the frog, are laid in 
strings of gelatinous matter wound about 
aquatic or submerged grass. These eggs 
hatch after a while into tadpoles or polli- 
: wogs, much resembling the tadpoles of the 
Fig. 100/4.—Head of, Toad, ety shes ees ~ a aa their lives 

Pence of Ake tongue, DY means of gills, and are familiar to every 

After Kirkland. farmer’s boy and any one at all observant in 
the fields and woods. These so-called polliwogs after a while lose 
their tails, acquiring first hind legs and then fore legs, while their 
tails are disappearing. Losing their gills, they finally breathe en- 
tirely: by means of lungs. Then they emerge from the water in 
large numbers. They avoid the stn, and both old and young are 


Fig. 161.--Toads’ Eggs. 


seen at night-fall, or sometimes in large numbers after a rain, at 
which latter time their extreme abundance gives rise to the popular 
belief that “it is raining toads.” 

Those of these young creatures that escape their enemies (and 
their foes are extremely numerous) begin before very long their 


168 INJURIOUS INSECTS OF 1904. 


useful work of feeding almost entirely upon insects and _ allied 
forms, and the number of insects which they consume, as. adults, 
is almost incredible. Some excellent work done by A. H. Kirk- 
land, of the United States Department of Agriculture, and pub- 
lished in Farmer’s Bulletin No. 196 (which is practically a reprint 
of his work published as Bulletin No. 46 of the Hatch Experiment 
Station), brings to light the startling fact that in twenty-four hours 
the insect food consumed equals in quantity four times the capacity 
of the toad’s stomach. In other words, the stomach is practically 
filled and emptied four times in each twenty-four hours. Mr. Kirk- 
land states further that 149 stomachs examined by the Depart- 
ment during the months of April, May, June, July, August and 
September showed 19 per cent of ants, 16 per cent of cut worms, 
Io per cent of thousand-legged worms, 9 per cent of tent caterpil- 
lars, 8 per cent of ground beetles and other close allies, 6 per cent 
of May beetles and allies, 5 per cent of wire worm beetles and 
allies, 5 per cent of destructive weevils, 3 per cent of miscellaneous 
‘caterpillars, 3 per cent of grasshoppers and crickets, 2 per cent of 
spiders, 2 per cent of sow bugs, I per cent of potato beetles, I per 
cent of carrion or burying beetles, I per cent of miscellaneous 
beetles, I per cent of snails, I per cent of angle worms, I per cent 
each of vegetable matter and gravel probably taken in with the 
insects, and 5 per cent of unidentified animal matter. 

In considering the value of the toad as shown by this work, we 
must remember that ants, while not directly injurious to the agri- 
culturist, are a pest to the housekeeper, sometimes injure lawns, 
and always encourage by their assiduous devotion and attention 
destructive plant lice. The toad makes a fine showing in the above 
percentages on cut worms. The thousand-legged worms eat into 
fruit when off the tree; the injurious qualities of the tent caterpil- 
lar we are well aware of, and we also know that but one or two 
birds will touch them on account of their disagreeable covering of 
hairs. Ground beetles are, for the most part, beneficial, but May 
beetles or June bugs, as they are sometimes called, of which the 
above toads ate six per cent as compared with the rest of their 
food, we all know are most destructive upon lawns, strawberry 
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patches and elsewhere. The wire worm beetles, as we know, are 
the source of one of our most destructive pests, both in the garden 
and on the farm. All weevils are exceedingly injurious, and the 
rest of the list needs no comment, except possibly spiders and sow 
bugs. Spiders may be beneficial in killing injurious insects, but 
their webs also catch beneficial insects, forms which live as para- 
sites or prey upon the injurious forms. Sow bugs, which belong to 
the class Crustacea and are not insects, sometimes do great damage 
in green houses by eating tender roots and plants, and are always 


- obnoxious things to have in the vicinity of the house. The carrion 


beetles or burying beetles are useful to man. Snails are a pest of 
the flower bed. Angle worms, of which the above toads con- 
sumed a small amount, are beneficial in draining soil and turning 
it over, but sometimes are unpleasantly injurious in flower beds 
and on lawns and about walks. 

Our friend, the toad, eats grape and celery caterpillars, tomato 
worms, the destructive cabbage worm, cucumber beetles and can- 
ker worms. Some bee-keepers, alas, say they occasionally eat bees. 
Upon this point Mr. Russell, President of the Minnesota Bee- 
keeper’s Association, tells me that he has fed a toad by throwing 
drones at him, the toad never missing a drone, but catching each 
one most adroitly, and with but the slightest evident effort. On 
account of this one apparent weakness, and even the best of us 
have our weaknesses, as well as for other reasons, bee-keepers 
should keep their hives off the ground. It is well to remember, 
however, that toads do most of their feeding at night when bees 
are not active. We have never witnessed any such reprehensible 
act on the part of the toad. 

Mr. Kirkland, in summarizing his work, says, excluding the 
five per cent of unidentified animal matter, that the food of the 
above toads represented 11 per cent of beneficial forms, 22 per cent 
neutral forms, or forms which affect the gardener or the farmer 
neither one way nor the other, and 62 per cent of very injurious 
forms. Let us give all credit, then, to the toad for his good work, 
and let us encourage his presence in our gardens as well as in our 
greenhouses in every way possible. Perhaps the worst enemy the 
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toad has is the thoughtless boy, who sometimes brags of the num- 
ber of toads he has killed in the spring, not realizing that he is not 


only killing a perfectly harmless creature, but that every toad he 


kills would, if allowed to live, have consumed thousands of insects 
which prey upon plants of the garden and the farm. 

The toad’s food must be alive in order to attract him, and it is 
astonishing with what lightning-like rapidity his tongue is darted 
out and drawn back with an insect. Awkward as he appears, he is 
frequently quick enough in this process to catch an insect while on 
the wing. This tongue, with which he accomplishes. this marvel- 
ous work, unlike the tongue of most other animals, is attached at 
the anterior end and free behind, admirably fitted, it will be seen, 
for its purpose. . 

We are indebted to Prof. R. A. Cooley of Montana for the use 
of the photograph which precedes this article. 


Fig. 162.—“They Work While You Sleep.” (Bufo vulgaris, B. variabilis and B. calamita.) 
From Brehm. 
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REMEDIES FOR SOME COMMON PESTS OF. THE VEGE- 
TABLE GARDEN. 


Some insect pests, like the poor, we have always with us, and to 
forestall many inquiries which will reach this office in the future, as 
they have in the past, we include here remedies for these common 
insects, even though they may have been treated of before. These 
pests are everywhere more or less abundant, and possibly with 
one exception, so well known to our farmers that we omit descrip- 
tions, confining ourselves simply to remedial measures. 

Cut Worms: Late fall plowing, thus bringing up ,the pupe 
where they are subject to extremes of temperature, and the attacks 
of blackbirds, crows, poultry, etc. Cleaning up and burning all 
rubbish. Poison bundles of clover with a strong solution of Paris 
green and strew the same among the plants which are being cut. 
We have been successful with these poison baits. Plant an exces- 
sive number of seeds or plants. Cylinders of tin, fruit cans with ends 
melted out are good, or cardboard, or even paper placed around 
young plants, melons, squashes, cucumbers, etc., and extending into 
the earth two or three inches will protect plants until they get 
beyond danger. We have trapped them by placing flat on the 
ground cabbage leaves or any large leaves or boards among plants 
needing protection, finding the worms underneath these traps in 
the morning. We have frequently found the guilty worm con- 
cealed an inch or two in the soil in the morning, not far from the 
plant injured in the night. We have poisoned them by making a 
bran mash, sweetening it with molasses or sugar (it should not be 
sloppy) and adding Paris green liberally. Place one or two tea- 
spoonfuls of this near the base of each plant likely to be cut. It 
should not be placed too near tender plants—beans, melons, cucum- 
bers, etc.—since a heavy rain would wash the Paris green against 
the plants and injure them. Arsenic may be used in place of Paris 
green, observing the same precautions. Land recently in sod is 
likely to be infested, and the crop following sod is pretty sure to 
suffer, if attractive to these pests. Nursery trees affected by 
climbing cut worms may be sprayed with Paris green, or cotton 
or tin barriers fastened about trunks, or a ring of one of the 
various sticky compounds on the market placed around the trunks. 
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In using any of the above remedies, or, in fact, remedies for any 
insect, each farmer or gardener must be guided in making his choice 
by the conditions existing with him. Some of the above, for in- 
stance, would not seem practicable to one farmer or gardener, while 
they would exactly suit the conditions existing with another. It 
is the policy of the Entomologist to give as many good remedies as 
possible in each case in order to allow of a choice. 

Wire Worms: Frequently abundant in sod land, and troubling 
crops following sod. Fall plowing as for the cut worm, and re- 
peated several years in succession, is desirable, since they live 
more than one year in the larval stage. The writer has trapped 
them in a patch of beans, by sticking pieces of potato on slender 
sticks eight inches long, and burying the potatoes three inches near 
the roots of the bean plants, examining the potatoes every few days 


Fig. 163.—Cabbage Maggot, Phorbia brassice: 4, Larva; b, Pupa; c, Adult;. d, Its head; 
e, Antenna. From Riley. 

and killing the wire worms found feeding thereon. This, of course, 
is not practicable for field crops. Rotation of crops as far as pos- 
sible is desirable. The adult insects may be attracted to poison 
baits in the spring. Certain commercial fertilizers are recommend- 
ed, but are not altogether satisfactory. The worms are the larve 
Gf Glick Beetles, seeiug: 72: 

Cabbage Maggot: The larva of a small fly, boring into roots 
of cabbage, cauliflower and radishes. Other closely allied flies 
affect onions, beans, etc. One market gardener reports having lost 
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15,000 cabbage plants and 10,000 cauliflower plants, practically his 
entire crop, through the agency of the cabbage maggot. He states 
further that the fly worked right through September, and was as 
bad on late cabbage as on early.. The number of cabbage or cauli- 
flower plants set to an acre is small compared with beans or onions 
on the same area; hence, remedies may be applied to cabbage or 
cauliflower which would not be practical for beans or onions. 
These flies lay their eggs upon the surface of the ground near the 
stem, and the maggots, hatching a day or two later, work through 
the ground to the stem. One means taken to prevent attack con- 
sists of round discs of the cheaper grades of tarred paper, about 4 
to 4% inches in diameter, with a slit cut from the edge to the cen- 
ter. These are slipped around the stems of the plants, and made 
to lie flat on the ground. To be effective they must be applied 
before the eggs are laid. The idea is to keep the fly which lays 
the eggs away from the stalks where they enter the ground, oblig- 
ing her if she lays at all, to lay her eggs so far from the plants that 
the maggots cannot reach them. Onion plants infested by mag- 
gots, evidenced by the yellowing and wilting of the leaves, should, 
if weakened beyond all hope of recovery, be pulled and destroyed, 
that the maggots therein may not develop and spread the mischief. 
In bad cases weak kerosene emulsion might be employed along the 
rows, wetting the stalks and adjoining soil. This would, to some 
extent, 1f used frequently, repel the fly, and possibly kill some of 
the larvee which might not be protected. One party claims to have 
obtained relief by making an application of about a thimbleful of 
common salt about the root stalk. We have never tried this, but 
would remind our readers that while a little salt is good for plants 
it should be used with caution in connection with flowers or most 
vegetables. Finely ground tobacco, or soot, or ashes, or air 
slaked lime, or sand wet with kerosene, a cupful of kerosene to a 
pail of sand, is sometimes applied around the plants, or along the 
rows. This must be done before the eggs are laid. When the 
maggots are working on the stem, kerosene emulsion or carbolic 
acid emulsion has been used with success. Carbolic acid emulsion 
is made as follows: Dissolve 1 lb. hard soap in rt gal. boiling 
water, add 1 pint crude carbolic acid, and churn through force 
pump. When wanted for use against cabbage maggots dilute it 
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with thirty parts of water. Dilute with 35 parts of water when 
used against radish maggots. About one-half pint of this emulsion 
should be poured about the base of each cabbage plant. The 
recipe for kerosene emulsion is given in Report for 1903 (Bulletin 
84). Against the radish maggot the writer has successfully used, 
in a small garden, tobacco water making several applications with 
a watering pot, beginning when the radishes were quite young. 
The tobacco solution not only acts as a repellant, but is also an 
excellent fertilizer. He has also used ashes and slaked lime. 

We note that when radishes are raised on a large scale the fol- 
lowing compound is recommended (J. B. $.): Nitrate of soda 700 
lbs., ground rock 1,000 lbs., muriate of potash 300 lbs. This 
should be applied at the rate of 500 lbs. to the acre, sown after | 
plants are up, “when the leaves are about an inch long” and should 
be used during or before a rain. Applied too late, after the insects 
have got into the roots, it would be a waste of time and money as 
far as a remedy against the maggots was concerned. 


Cabbage Worm: This green worm, the larva of the white 
cabbage butterfly, not only attacks cabbage, cauliflower, kale, etc., 
but various kinds of cruciferous plants. We believe in paying 
children something to hand pick the worms and kill them, and also 
to make nets of mosquito bar in the early summer and catch.every 
white butterfly they see hovering over the cabbages. A small sum 
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expended in this way will not only please the young people, but 
will work astonishing results. Three children in about 2/2 hours 
collected in the writer’s small garden 360 green cabbage worms. 

Dusting or spraying with Paris green has been successful. 
Paris green may be mixed with cheap flour, 1 lb. of Paris green 
to every 25 or 50 lbs, of flour, and dusted in the morning upon the 
plants when the dew is on. Or the cabbage may be sprayed, using 
1 lb. of Paris green to every 160 gals. of water, and adding some 
soft or hard soap to prevent the liquid “rolling” off the cabbage 
leaves. In using Paris green in water keep the solution constantly 
stirred. Hellebore dusted on in the early morning can also be 
used, if one objects to Paris green. We will say in this connec- 
tion that there is absolutely no danger of poisoning when Paris 
green is used on cabbage, since not a trace of the poison will be 
found in the head itself. Hellebore is poisonous to insects, al- 
though harmless to man. 

Squash Bug and Cucumber Beetle: See pages 80 and 81 respec- 
tively. 

Stalk Borer in Tomato Vines: See page 178. 

Naked Snails or Slugs on Lettuce: See page 180. 


To Get Rid of Potato Blight and Potato “Bugs” at the Same 
Time: In traveling over the state the latter part of last summer I 
was struck by the prevalence of blight in potato vines in many sec- 
tions. Since then many complaints have reached us regarding this 
trouble. The following treatment with Bordeaux mixture has, in 
New York State, given excellent results, and a knowledge of the 
method, it would seem, should be in the hands of every farmer in 
our state who raises potatoes. 

Spray the vines with Bordeaux mixture first when plants are six 
or seven inches high. Two weeks later give them another spray- 
ing, following this with two, three or four later sprayings, even 
nine and ten sprayings are sometimes given, allowing two weeks 
to elapse between applications. The necessary strength of Bor- 
deaux mixture for this purpose is made as follows: 

Place six lbs. of copper sulphate (bluestone) in a burlap sack, 
and hang it in sufficient water to dissolve it in any vessel which is 


176 INJURIOUS INSECTS OF 1904. 


not made of iron. Slake four lbs. of fresh lime gradually. When 
slaked add 25 gals. of water, and the water containing the dis- 
solved bluestone. Stir thoroughly and add 25. gals. more water, 50 
gals. in all. This mixture should be strained through burlap, or, 
better, a wire strainer, before being used, to remove particles which 
might clog the sprayer. To kill potato beetles or “bugs” at the 
same time, add one lb. Paris green to the amount of the mixture 
necessary to cover one acre. Each plant must be thoroughly cov- 
ered. To be successful the spray should be used before the blight 
starts. This process (four sprayings) costs about $4.00 per acre, 
and each farmer must decide for himself whether the expense is 
justified. 

It may well be said here that when one is treating potato vines 
for the beetle alone, arsenate of lead is safer and better than Paris 
green. 

‘Farmers should read in this connection the article on potato 
diseases, page 66 of Farmers’ Institute Annual No. 16. These 
Annuals are obtained by mailing a request to O. C. Gregg, New 
York Life Building, St. Paul, Minn., enclosing postage. 

Potatoes this year are much troubled by rot, which subject, as 
well as that of potato blight, naturally belongs to another depart- 
ment, and does not call for detailed discussion here. We are led 
to say, however, that the old theory that potatoes should be dug 
early to avoid rot appears to have been disproved in the light of cer- 
tain recent experiments, in which only 7 per cent rotted when they 
were allowed to remain in the ground ten days after the tops were 
all dead, while some which were dug much earlier lost 55 per cent 
by decay. It is claimed that the common dry rot of the tuber is 
caused by the same fungus that produces the late blight of the foli- 
age, and potatoes in blighted fields are likely to be infested with 
rot; if not during the same season in which the blighted tops ap- 
par, then the following. It is believed by some that the spores 
are washed down by rain into the soil. Said spores would remain 
dormant for a while, until favorable conditions for germination 
occurred. Much remains to be learned on this question. 
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EN POMOLOGICAL. SUGGESTIONS FOR THE FLOWER 
GARDEN. 


Without attempting to list remedies against the army of insects 
which attack the flower garden, simple remedies against some of 
the more common forms, which the Entomologist has found useful 
in his own experience, may be helpful. 

Plant Lice: These are perhaps the most vexatious of* all to 
those seeking to raise flowers. We find various kinds in the flower 
garden, on golden glow, sweet peas, roses, spirea, buckthorn, etc., all 
busily engaged in sucking sap from their various host plants, 
frequently blasting our hopes of flowers, or good growth of plant 
or bush unless we take prompt measures against them. We cannot 
well use the usual radical remedies which are sure death to 
lice, since they would either destroy the tender growth of the 
plants, or hide by their offensive odors the delicate fragrance of 
the flowers. 

Occasionally on sweet peas or other delicate plants, a forcible 
spraying of water from the garden hose, frequently repeated, will 
wash them off. Fresh pyrethrum dusted on them with a bellows 
will, of course, kill them, and is an excellent thing if one can buy 
the fresh material. On shrubbery from which no flowers are to be 
gathered, whale oil soap, tobacco solution, or weak kerosene emul- 
sion can well be used. More convenient, easily prepared, and 
adapted to all flowering plants is the following soap solution: <A 
5c. cake of Ivory soap dissolved in eight gallons of water Possibly 
other soap could be used as well as Ivory Soap, but the latter is 
found in almost every household, and has been successfully used 

Cut Worms: Frequently cutting dahlias and other tender 
plants. See page 171 for remedies. 

Stalk Borer: This disgusting “worm,” found in the growing 
shoots of dahlia, hollyhock, golden glow, aster, catalpa, etc., is fre- 
quently as troublesome in the flower garden as in the vegetable 
garden, in which latter place it attacks tomatoes, potatoes and 
other plants, and some shrubs whose stems have a soft center. It 
is the larva of a brownish moth, and there appears to be more than 
one brood during the summer in Minnesota; at least, we have 
obtained pupze from hollyhocks in August, and had the moths 
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emerge on September 7th. The young caterpillar, on emerging, is 
purplish, with eight stripes running along the body. Later it be- 
comes duller colored, and about midway of its length the color is 
such as to make that part appear diseased. The presence of this 
borer in a stem is indicated by a drooping and wilting of the grow- 
ing tip and examination will disclose a round hole on the surface 
of the stem, below the wilted portion, the opening of its burrow. 
The affected stem can be cut off just below this hole, and the 
“worm” in its burrow be killed; or, in rare cases a slitting of the 
stem on one side, above the hole, with a penknife will bring the cul- 
prit to view. If it is not found in the burrow above the hole, one 
must note whether any part of the burrow is in the stem below the 
hole; if so, the caterpillar must be sought for there. If these pre- 
cautions are taken at the very first appearance of the drooping of 
the plant serious injury may be prevented, and further trouble by 
these worms turning into moths and laying more eggs, averted. In 
stems which are straight, offering no irregularity in growth, a flex- 
ible wire may be run up in the burrow, or down through the open- 
ing, and the caterpillar killed in this way. Most feasible af all, pos- 
sibly, is the method hit upon by a Minneapolis party whose choice 
tomato vines were being injured. With a medicine dropper he 
injected into each hole about one teaspoonful of chloroform, imme- 
diately plugging the hole with a bit of cotton, that the fumes might 
be retained. This worked like a charm, did not appreciably injure 
the tomato plant, and would doubtless be effective upon flowering 
plants. We have suggested the use of bisulphide of carbon in place 
of chloroform on the ground of its being less expensive, and have 
been informed that it has been found quite as successful as the 
chloroform. 

Cabbage Worm: This vegetable garden pest finds also food to 
its liking in the flower garden. The writer had a fine growth of 
nasturtiums last season, which, in late summer, were badly eaten by 
the larve of the white cabbage butterfly. We resorted to hand 
picking. See in this connection the remedial measures discussed 
on page 174. 

Rose Beetle, Rose Chafer, “Rose Bug”: ‘This yellowish beetle, 
being a leaf eater, can be easily killed by an application of some 
internal poison, like hellebore. By jarring the bushes in the morn- 
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ing they can be readily shaken into sheets placed below to receive 
them. They sometimes appear in large numbers when roses begin 
to bloom. Frequently grapes, apples, plums, etc., also suffer. 

Slugs, Slug Caterpillars: These worms, found in leaves of 
various bushes and shrubs, are larve of four-winged flies. They 
_ are not true caterpillars. Two forms are found on the willow; one 
black with orange spots on the side; another, larger and green. 
Some feed on leaves of cherry, plum and pear; others on roses. 
Some have a slimy covering, while others look more like a genuine 
caterpillar. They are all leaf eaters, and can be easily killed, there- 
fore, by Paris green sprays, or white hellebore, 1 oz. in 1 gal. of 
water, or dry, or tobacco solution. The slimy form can be de- 
stroyed by dusting with air slaked lime, fine ashes or even road 
dust, and they will all yield to pyrethrum. 

Mildew on Roses: This fungus which attacks the leaves of 
roses, as well as many other similar parasitic plant growths, has 
been controlled by the Entomogolist by the application of “potas- 
sium sulphide” (liver of sulphur) using 1 oz. dissolved in a gal. of 
warm water, and sprayed on bushes at the very first appearance of 
attack, repeating the treatment occasionally. If one delays appli- 
cation until the fungus has worked into the tissues below the sur- 
face, the above fungicide cannot reach it. Hence, the necessity of 
early and frequent applications. If roses calling for treatment are 
trained against porch or house, avoid getting the liquid on the 
paint; white paint particularly is badly discolored by it. 

Small Ant Hills in Lawns and Walks: The writer has stopped 
the depositing of sand by ants on a lawn by the same agent used 
against the large unsightly mounds made by one species in our 
pastures and elsewhere, though it is somewhat more laborious and 
expensive. The process consists in pouring into the opening of 
each ant hill about % teaspoonful of bisulpide of carbon, and then 
closing the opening with earth. It would hardly pay one to treat occa- 
sional, very small and scattering hills in this way, but occasionally 
one will be annoyed by a cluster of hills, the owners so busily en- 
gaged in bringing up sub-soil that an unsightly patch on lawn or 
walk results. When several so located have been treated, throw a 
wet burlap sack or something of the kind over them for several 
hours to still further aid in retaining the gas. When a cluster of 
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hills, as above indicated, is found in the lawn, and the ground 
seems more or less honeycombed by their burrows, punch several 
holes from two to four inches deep at intervals through their vil 
lages, using something like a sharp croquet stake, and pour about a 
teaspoonful of the above liquid in each, then cover with earth and 
burlap, as suggested. 

The minute ants, Monomorium, which sometimes get a foothold 
in the house, annoying careful housekeepers, can only be eradicated 
by finding the nest or nests, even though it is necessary to remove 
some carpentering tc do so, and killing the queen or queens. 
Sometimes she can be reached by squirting kerosene, using a ma- 
chine oil can, into cracks and crevices in the immediate neighbor- 
hood of the nest. There are various ways of temporarily alleviat- 
ing the trouble, but no permanent relief can be expected until the 
queen, the source of ali the eggs, is killed. Bisulphide of carbon, 
observing the usual precautions as regards the proximity of lights, 
is sometimes successfully used. 

Naked Snails, “Slugs”: These must not be confounded with 
the “rose slug” or “‘pear and cherry slug” or “willow slug” discussed 
above, which are insects. The subjects discussed in this paragraph 
are not insects at all, but belong to the group or phylum of animals 
known as Mollusca—soft bodied creatures, frequently covered with 
a shell, such as our pond snails, clams, oysters, etc., but sometimes 
without, like these slugs which crawl about flower beds, frequently 
eating violets and pansies, and in some sections notoriously trouble- 
some on lettuce in the vegetable garden. 

Moist ground is always more likely to be frequented than dry 
situations, hence, drainage, where practicable, tends to lessen their 
numbers. I have trapped them by placing cabbage leaves flat on 
the ground among plants infested, leaving them there over night, 
and finding Mr. Slug underneath in the morning, he having sought 
that protection against the heat of the day, after his night’s feed. 
Shingles or pieces of boards answer fairly well for traps. When _ 
lettuce is troubled I have had the best success by using clear weak 
lime water, sprinkling the plants with the same, which in no way 
injures the lettuce, but is extremely distasteful to the slugs, evi- 
dently keeping them away, and they are destroyed if it comes in 
contact with their slimy bodies. It is claimed that cheap salt at 
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the rate of four or five bushels to the acre, or lime at the rate of ten 
or twelve bushels to the acre, applied twice in succession, will 
be instrumental in ridding soil of them. Salt is especially injurious 
to their mucous membrane. Fields should be dressed when slugs 
are active after heavy rain or in early morning before the sun is up; 
never during the hot part of the day or in very dry weather. Salt 
may be used sparingly in the flower garden. It should never be put 
close to plants for obvious reasons. 
Moles in Lawn and Flower Beds: See page 163. 


COL lvONY MAPEE SCALE-ON ELM AND MAPLE. 


Fig. 164.—Cottony Maple Scale, Pulvinaria inumerabilis, on Soft Maple. Original. 


Our illustration shows this insect, which has been extremely 
abundant this year, on soft maple. Maples and elms, as well as 
various vines and shrubs, in St. Paul, Minneapolis, St. Anthony 
Park and many towns throughout the state, as well as trees in 
localities in South Dakota and elsewhere, have been more or less 
affected. Its extreme abundance during the present season is not 
difficult to account for, since the wonderfully rapid rate at which 
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it increases, coupled with the fact that a number may have been 
present last year and yet not noticed, would account for its seem- 
ingly miraculous appearance last summer in enormous numbers. 
The spreading from tree to tree could be affected, where trees 
interlace, by the active young crawling from limb to limb, and 
further by being carried on the feet of birds. In the opinion of the 
writer the English sparrow is, in a large measure, responsible for 
this, for he is pre-eminently now the bird of the city and village 
streets. We must not, however, overlook the agency of insects of 
various sorts, upon whose bodies the young lice could be easily 
transported. Prof. Riley, in the First Missouri Entomological 
Report, comments on this and says, “the copious secretion of honey- 
dew attracts many honey loving insects, such as bees, wasps and 
flies, and these without doubt carry many of the restless young 
larve from tree to tree. “Spiders, too, are said’ to assist in this 
work, and even the beneficial “lady-bird” beetles which prey upon 
the scale. The wind too, in blowing infested leaves or twigs from 
one place to another, also plays a part in distributing this insect. 
Ordinarily a strong, vigorous tree can withstand considerable 
sapping of this sort without being appreciably weakened, but when 
the pest is as abundant as it has been the past season, their perni- 
cious work is bound to show, as indeed it did late in the summer, 
in the sickly appearance of some of the branches of the maples. 
Remedies: If trees are trimmed in winter or early spring, and 
the cuttings burned, the adult scales on the cuttings, with many 
thousands of eggs, will be destroyed. The same result would be 
obtained by pruning and burning in the late summer and _ fall. 
Sprayings of kerosene emulsion in the spring and early summer will 
kill the young lice as they are crawling over branches and leaves, 
and strong caustic sprays, such as _ lye, or lime and sulphur, applied 
in the winter when the trees are dormant, will kill the adult scales 
and the contained eggs. Spraying a tall tree, however, is difficult 
and sometimes impossible. When but a few are present on a vine 
or shrub they may easily be got rid of with a bucket sprayer, or 
even killed by touching them with kerosene. 
This scale has many natural enemies, both predaceous and 
parasitic, which unknowingly assist us in our work against it. 
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Life History: This scale belongs to the family Coccide, which 
contains all the scale insects, and its life history resembles in gen- 
eral that of other scales. Briefly, the young lice hatch in the spring 
and early summer, immediately migrate to the leaves, and tempora- 
rily become fixed. Sucking the sap from the leaves, they rapidly 
increase in size, moulting a number of times as they grow. The 
males undergo a metamorphosis, emerge from pupal case as minute 
two-winged insects, mate with the females and die; the impregnated 
females later migrate to the twigs and pass the winter fixed to the 
same. The following spring the developing eggs cause the body of 
the: female to increase in size, and late in May and in June these 
eggs are laid in the cottony growth which the female has secreted 
at the posterior end of the body. In the above photograph the cot- 
tony (waxy) secretion is full of eggs. After laying from 1,000 to 
2,000 eggs the female dies, probably in July. 

The insect feeds not only on the trees above indicated, but upon 
various species of maple, upon wild grape, oak, basswood, hack- 
berry, currant, locust, sumac, box elder, willow, woodbine (Ampel- 
opsis), ete. 


PeEReANLM ON CONIFERS AT THE STATION. 


Fig. 165.—Lecanium sp. on Scotch Pine, showing whitish Coccinelled larve, Hyperaspis. 
Original. 
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For a number of years, so [ am told by Prof. Green of the Horti- 
cultural Department, the above insect has been at work in the 
“forest” at the Experiment Station, and has caused the death of 
several Scotch Pines, Pinus sylvestris, though the horticulturist 
reports using 50 per cent kero-water with success. They were 
iater found in large numbers on the Jack Pine, Pinus divaricata. 
At Prof. Green’s request this department undertook to free the 
Scotch Pines from its attacks, and on July 11th these trees were 
sprayed with kerosene emulsion, one part emulsion to eight of 
water. On August 3rd they were sprayed again with the same 
strength, and the Jack Pines treated in the same way, this being 
the first treatment for the Jack Pines. Subsequent examination 
showed a marked decrease in the scales on the Scotch Pines, which 
received two treatments. In view of the presence of an immense 
number of larvee and imagoes of the Coccinellid, Hyperaspis, which 
were feeding upon the scale, and which, naturally, suffered by the 
treatment meted the scale, we stopped further spraying. The white 
larvee of the “lady bird,” Hyperaspis, are shown in the accompany- 
ing cut among the scales. 


THE STRIPED: POPLAR BORER, MELASOMA>SGRiE ie 
FAB., AN ENEMY TO WINDBREAKS. 


Fig. 166.—Poplar Borer, enlarged and natural size. A. G. Ruggles. 


The above excellent illustration shows this beetle much enlarged 
and natural size. Complaint of its attacking poplars reached us 
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in May from Redwood County. It feeds upon the foliage of willow 
and poplar, and sometimes succeeds in almost defoliating these ' 
trees in windbreaks. Spraying with Paris green or any other 
arsenite will effectually stop their work. Fig. 167 illustrates the 
great variations in the markings of this species. 


Zr 


Fig. 167.—The Poplar Borer; variations from type. From Riley. 


GALL MAKERS ON THE BOX ELDER, SOFT MAPLE AND 
BASSWOOD. 


The accompanying illustration, Fig. 168, is from a photograph 
of box elder leaves, which exhibit a gall made by a tiny two-winged 
fly. lor two years or more box elders, always attractive to many 


Fig. 168.—Galls on leaves of Box Elder. A. G. Ruggles. 


186 INJURIOUS INSECTS OF 104. 


insects, have suffered from this pest. Our efforts to breed the fly 
from the gall have at last been successful, and the adult insect is 
shown in Fig. 169. The larva which comes from _ its egg lives 
within and helps form the gall, and is shown in Fig. 170. This fly, 


an expert in this group states, is probably Cecidomyia negundinis, 
Gill. 


. 


Fig. 169.—Fly bred from Box Elder ~Leaf Gall. Much enlarged. Original. 
Fig. 170.—Maggot of Fly shown in Fig. 169. Much enlarged. Original. 


The small line near the fly, as in other drawings in this report, shows the natural size 
of the insect. 


Another tiny fly belonging to the same genus, C. aceris, Fig. 172, 
has this year affected soft maples, causing a rolling of the leaves, 
in which very imperfect gall lives the larva. 

Two hymenopterous parasites, Tetrastichus sp. and Meraporus 
sf., upon this fly were bred from the larve in our laboratory. An- 
other parasite is shown in Fig. 173. 

The work of this fly was first observed by us in July, and flies is- 
sued in our breeding jars the latter part of that month, between 
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Fig. 171.—Imperfect Galls on Leaves of Soft Maples. Original. 


July 2oth and 25th. On August Ist we found fresh galls contain- 
ing larve on the maples, and assume from this and the date of 
emergence of flies in the breeding jars that this represents another 
brood of maggots, possibly the second. Maggots were found at 


Fig. 172.—Fly Raised from Galls in Soft Maple Leaf. Much enlarged. Original. 


work on the maples as late as August 25th. Later examinations, 
September 4th, failed to disclose any eggs, larve or pup, and the 
work of the fly had evidently stopped for the season. I believe 
we are safe in stating that there are at least two broods of this fly 
in this locality. 


12 
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Both of these flies belong to the family of gall-making gnats 
known as Cecidomyiide. In it are found some of the most destruc- 
tive insects, the Hessian fly, for example, the Wheat Midge, Willow 
Gall Flies, etc. 

It is doubtful if any remedy is practical for the injury caused by 
these insects, beyond the picking off and destruction of affected 
leaves containing the larve, if the trees are small and few in num- 
ber. Some repellant solution might possibly be sprayed on leaves 
frequently during the season of the insect’s attacks, and be more 
or less effective. The gall-like growths caused by many flies in 
this and other gall-making families—said growths being seen in 


= 


Fig. 173.—Four-winged Parasite, reared from maggots of Fly shown in Fig. 172. Original. 


willow, oak, golden rod, sumac, maple and countless other trees 
and plants—are caused by the tissue of the plant in the immediate 
vicinity of the egg or larva making an abnormal growth, due evi- 
dently either to the presence of an irritating agent placed there by 
the parent insect, or by a secretion from the newly hatched larva, 
or in some other way not at this time thoroughly understood. Two 
hundred years and more ago it was believed that these growths on 
plant, bush or tree were vegetable productions, and that the 
“worms” found therein had arisen spontaneously. 

We have also reared this year Cecidomyia robin, Hald., from 
galls on leaves of Locust, Robinia. From this latter gall fly we 
raised a four-winged parasite belonging to the group Peromaline. 
A Washington expert in this sub-family informs us that it repre- 
sents apparently an undescribed genus. 


ie ies 
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The Basswood here are always more or less affected with galls 
on leaf and fruit as represented in Fig. 174. Fig. 175 represents 
one of the galls opened showing two larve inside, and Fig. 176 a 


Fig. 174.—Basswood Leaf and Fruit, showing Galls. Original. 


larva much enlarged. We have not yet reared the fly and hence 
hesitate to name it. It belongs to the same family, Cecidomyide, 
as the gall flies in box elder, maple, and locust discussed above. 


Pig. 175: Fig. 176. 
Fig. 175.—Gall of Basswood enlarged, showing maggots within. Original. 
Fig. 176.—A Maggot shown in Fig. 175, much enlarged. Original. 


PeMIGATION. FOR. THE VIOLET. GALL FLY, DIPLOSTS 
VIOLICOLA, COQ., AND FOR THE BLACK OR BROWN 
mets Or VIOLETS, RHOPALOSIPHUM VIOLZ,. PERG: 


During the Entomologist’s absence from the office in Septem- 


ber, his assistant, Mr. Ruggles, answered a call in St. Paul, from a 
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lady who was troubled with the above pests in her greenhouse. 
The Violet Gall is caused by the larva of a small two-winged fly, 
which rolls up a violet leaf and lives within. Rotting of the leaf 
is apt to follow this imperfect gall. 

Mr. Ruggles first accurately determined the cubic contents of 
the greenhouse, and then fumigated with hydrocyanic acid gas at 
the rate of 0.15 grams (2,325 grains) to a cubic foot of space. The 
cyanide of potash, sulphuric acid and water were used in the pro- 
portion of 1-114-2, and the exposure was 35 minutes. As results 
proved, 25 minutes, the prescribed time, would perhaps have been 
better, since some of the more tender growth was injured. 

Some of the Aphids survived the above treatment, though 
many perished. The insects causing the galls were apparently 
killed, though the difficulty appeared after the above treatment, 
calling for a second application. 


GRAIN PLANT LOUSE. 


A few reports of the occurrence of this insect have been mailed 
the Experiment Station by parties who were somewhat alarmed 
at seeing them on heads of wheat. As usual, they have been taken 
care of by parasites, and their presence has resulted in no serious 
harm. 


3) 


Fig. 177.—Grain Plant Lice from which parasites have issued. 
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